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licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the GPO Sales
Program: formal NRC staff and contractor reports, NRC-sponsored conference proceedings, and
NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuciear Reguistory Commission Issuances. :

Documents available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Commission, forerunner agency to the Nucissr Regulatory Commission.

Documents available from public and spectal todmocal Ifbrarin lncludt il open literature items,
such as books, journal and periodica! articles, and transactions. Federal. quaf notices, federal and
state legislation, and cwl reports can usmllyhsobwmd from thu- libraries.

Docurtients such as theses, #nrat:om fomgn rcporu and mm non-NRC conference
proceedings are available for pun:hnu from the organization spomonnu the publication cited.

Singie copies of NRC draft reports are available free, to the extlnt of supply, upon writren request
to the Division of information Support Services, Distribution Section, U.S. Nuclear Regulatory
Commission, Washington, DC_20555.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory process
are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and are available
there for reference use by the public. Codes and standards are usually copyrighted and may be
purchased from the originating organization or, if they are American National Standards, from the
American National Standards {nstitute, 1430 Broadway, New York, NY 10018.
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ABSTRACT

The West Lake Landfill is located near the city of St. Louis in Bridgeton, St.
Louis County, Missouri. The site has been used since 1962 for disposing of mu-

nicipal refuse, industrial solid and liquid wastes, and construction demolition
debris.

This report summarizes the circumstances of the radioactive material in the
West Lake Landfill. The radioactive material resulted from the processing of
uranium ores and the subsequent sale by the AEC of processing residues. Pri-
mary emphasis is on the radiological environmental aspects as they relate to
potential disposition of the material. It is concluded that remedial action
is called for.
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1 INTRODUCTION AND BACKGROUND

This report summarizes the circumstances of the radioactive material in the
West Lake Landfill (Figure 1), in particular, the radiological environmental
aspects as they relate to potential disposition of the material.

The West Lake Landfill, Inc. property is a 200 acre tract in Bridgeton,

St. Louis County, Missouri, on the outskirts of the city of St. Louis. It is
about 4 miles west of St. Louis' Lambert Field Interpational Airport, near the
intersection of interstate highways I-70 and 1-270. Limestone was quarried
there from 1939 to 1987. Also on the property is an industrial complex where
concrete ingredients are measured and combined, and where asphalt aggregate is
prepared. Since 1962, portions of the property have been used as landfills for
disposing of municipal refuse, industrial solid and 1iquid wastes, and construc-
tion demolition debris. In 1973, soil contaminated with radioactive material
was placed in a landfill there.

The radioactive material originated with uranium-ore-processing residues which
had been stored at Lambert Airport by the U.S. Atomic Energy Commission (AEC),
and which were sold in early 1966 to the Continental Mining and Milling Company,
of Chicago, I1linois. The AEC's invitation to bid listed the following residues
for purchase: 74,000 tons of Belgian Congo pitchblende raffinate containing
about 113 tons of uranium; 32,500 tons of Colorado raffinate containing about
48 tons of uranium; and 8700 tons of leached barium sulfate containing about 7
tons of uranium. The material was moved from the airport during 1966 to nearby
9200 Latty Avenue, Hazelwood, Missouri. In January 1967, the Commercial Dis-
count Corporation of Chicago took possession of the residues to remove moisture
and to ship the residues to the Cotter Corporation facilities in Canon City,
Colorado. In December 1969, the remaining material was sold to the Cotter Cor-
poration. In the following four years, the residues, with the principal
excep}ion of the 8700 tons of leached barium sulfate, were shipped to Canon
City.

In April 1974, Region III representatives of NRC's Office of Inspection and
Enforcement visited the Cotter Corporation's Latty Avenue site to check on
the progress of the decommissioning activities being performed there. This
inspection disclosed that in 1973 Cotter Corporation had disposed of approxi-
mately 8700 tons of leached barium sulfate residues mixed with 39,000 tons of
top soil at a local landfill.

By letter dated June 2, 1976, the Missouri Department of Natural Resources
(MDNR) forwarded to the NRC's Region IIl office newspaper articles which alleged
that only 9000 tons of waste had been moved from the Latty Avenue site rather
than 40,000 tons and that it was moved to the West Lake Landfill rather than to

the St. Louis Landfill No. 1. Region III personnel investigated the allegations

and found that 43,000 tons of waste and soil had been removed from the Latty
Avenue site and had been dumped at the West Lake Landfill in Bridgeton, and
that the waste was covered with only about 3 feet of soil.?

Discussion with the West Lake Landfill operators indicated that all of the
material from Latty Avenue had been disposed of in one area; however, an aerial
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survey of the site identified two areas of contamination. The second contami-
nated area is identified as Area 1 in Figure 2.2 Subsequently, the NRC spon-
sored other studies that were directed at determining the radiological status of
the landfill. An extensive survey was initiated in November 1980 by the Radia-
tion Management Corporation (RMC) under contract to the NRC. The findings were
published in May 1982 in NUREG/CR-2722, "Radiological Survey of the West Lake
Landfill, St. Louis County, Missouri."3 In March 1983, the NRC through Oak
Ridge Associated Universities (ORAU) contracted with the University of Missouri-
Columbia (UMC), Department of Civil Engineering, to describe the environmental
characteristics of the site, conduct an engineering evaluation, and propose
possible remedial measures for dealing with the radioactive waste at the West
Lake Landfill. 1In May 1986, ORAU sampled water from wells on and close to the
landfill to determine if the radioactive material had migrated into the ground-
water. A report is being grepared detailing the results of the investigations
conducted by UMC and ORAU.

Information from all these sources and from NRC site visits forms the basis
for this report. '

2 DESCRIPTION OF THE SITE
Location

The 200-acre West Lake Landfill site is situated on the southwest side of

St. Charles Rock Road in Bridgeton, St. Louis County, Missouri (Figure 1).2
It is about 16 miles northwest of the downtown area of the city of St. Louis,
and about 4 miles west of Lambert Field International Airport (Figure 1). It
is approximately 1.2 miles from the Missouri River.

History

The West Lake Landfill has been used since 1962 for the disposal of municipal
refuse, industrial solid and liquid wastes, and construction demolition debris.
Between 1939 and the spring of 1987, limestone was quarried there. Landfill
operations filled in some of the excavated pits from the quarry operations.
Also on the property is an active industrial complex in which concrete ingre-
dients are measured and combined before mixing ("batching"), and asphalt
aggregate is prepared.

The unregulated landfill, in which the radioactive material was placed in 1973,

was closed in 1974 by the Missouri Department of Natural Resources (MDNR).

Also in 1974, under an MDNR permit, a newer sanitary landfill was opened and

now operates in an adjacent area on the West Lake Landfill property. The newer

landfill is protected from groundwater contact. The bottom of the new landfill

is lined with clay, and a leachate collection system has been installed. Leach-
ate is pumped to a treatment system consisting of a lime precipitation unit fol-
lowed in series by an aerated lagoon and two unaerated lagoons. The final lagoon
effluent is discharged into St. Louis Metropolitan Sewer District sewers.?

Ownership

Since 1939, the West Lake Landfill has been owned by West Lake Landfill, Inc.,
of 13570 St. Charles Rock Road, Bridgeton, Missouri.
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Contaminated Areas

Radioactive contamination at the West Lake Landf111 has been identified in two
separate soil bodies (Figure 2).

The northern area (referred to as Area 2) covers about 13 acres® and lies above
16 to 20 feet of landfill debris. The contaminated soil forms a more or less
continuous layer from 2 to 15 feet in thickness and consists of approximately
130,000 cubic yards of soil. Some of this contaminated soil is near or at the
surface, particularly along the face of the northwestern berm. Beneath the
landfill debris, the soil profile consists of 3 to 7 feet of floodplain top
soil overlying 30 to 50 feet of sand and gravel alluvium.

The southern area of contamination (Area 1) covers about 3 acres?® and contains
roughly 20,000 cubic yards of contaminated soil. This body of soil is located
east of the landfill's main office at a depth of about 3 to 5 feet and is lo-
cated over a former quarry pit which was filled in with debris. The depth of
debris beneath the contaminated soil is unknown but is estimated to be 50 to
65 feet. Limestone bedrock underlies the landfill debris.2?

Topography

About 75 percent of the landfill site is located on the floodplain of the
Missouri River (Figure 2) at about 440 feet above mean sea level (msl). The

site topography is subject to change because of the types of activities (e.g.,
landfilling and quarrying) performed there. However, the areas containing the
radioactive waste have their surface at about 470 feet (msl1). The surface runoff
in the area around the landfill follows several surface drains and ditches that
run in a northwest direction and drain into the Missouri River.2

Geology

Bedrock beneath the West Lake Landfill consists of limestone that extends down-
ward to an elevation of 190 feet msl. The limestone is dense, bedded, and
except for intermittent layers that consist of abundant chert nodules, fairly
pure. The Warsaw Formation, which lies directly beneath the limestone, is made
up of approximately 40 feet of slightly calcareous, dense shale; this grades
into shaley limestone toward the middle of the formation. Bedrock beneath the
site dips at an angle of 0.5° to the northeast. Five miles east of the site,
the attitude of the bedrock is reversed by the Florissant Dome.2

Since groundwater moving through carbonate rocks often creates channels for
rapid water flow, the possibility of this occurring in the West Lake Landfill
area was considered. Brief observation of the quarry walls at the landfill
suggests that some of the 1imestone has dissolved. In a letter to West Lake
Landfill, Inc., the Missouri Department of Natural Resources stated that the
fact that grouting was necessary in the quarry area to block water infiow sug-
gests that the limestone is at least somewhat solution weathered.4* However,
in the draft UMC report, the opinion is expressed that the solution activity
has apparently been limited to minor widening of joints and bedding planes near
the bedrock surface, and that, at depth and when undisturbed, the limestone is
fairly impervious.2 It is not clear whether the views represented by these
statements are in conflict.



Soil material in the area may be divided into two categories: Missouri River
alluvium and upland loessal soil. This demarcation is shown as the historical
edge of the alluvial valley in Figure 2. The division is made on the basis of
soil composition, depositional history, and physical properties. The West Lake
Landfill 1ies over this transition zone.?2

Hydrology

Groundwater flows in the area surrounding the West Lake site through two aqui-
fers: the Missouri River alluvium and the shallow limestone bedrock. Although
the limestone is fairly impervious and groundwater flows in most areas from the
bedrock into the alluvium, contamination of water in the bedrock aquifer is
possible. The base of the limestone aquifer is formed by the relatively imper-
meable Warsaw shale at an elevation of about 190 feet (ms1). This shale layer
has been reached, but not disturbed, by quarrying operations. Therefore, the
Warsaw shale acts as an aquiclude, making contamination of the deeper limestone
unlikely. '

The deep Missouri River alluvium, which is under about 10 feet of more-recent
alluvium, acts as a single aquifer of very high permeability. This aquifer is
relatively homogeneous in a downstream direction and decreases in permeability
near the valley walls.

The water table of the Missouri River floodplain is generally within 10 feet of
the ground surface, but at many points it is even shallower. 'At any one time,
the water levels and flow directions are influenced by both the river stage and
the amount of water entering the floodplain from adjacent upland areas.

Water levels recorded between November 1983 and March 1984 in monitoring wells
at the landfill, indicate a groundwater gradient of 0.005 flowing in a N 30°W
direction beneath the northern portion of the landfill. This represents the
likely direction of leachate migration from the landfill.

Since no other recharge sources exist above the level of the floodplain, the
only water available to leach the landfill debris is that resulting from rain-
fall infiltrating the landfill surface. Because the underlying alluvial
aquifer is highly permeable, there will be 1ittle "mounding" of water beneath
the landfill. Also, the northern portion of the landfill has a level surface,
and thus it is likely that at least half of the rainfall infiltrates the sur-
face. The remaining rainfall is lost to evapotranspiration and (to a lesser
degree) surface runoff.2?

No public water supplies are drawn from the alluvial aquifer near the West Lake
Landfill. It is believed that only one private well in the vicinity of the
landfill is used as a drinking-water supply. This well is 1.4 miles N 35°W of

the Butler-type building on the West Lake Landfill.

Because of the extremely low slope of the Missouri River floodplain surface,
rain falling on the plain itself generally infiltrates the soil rather than
running off the surface. The only streams present on the floodplain are those
that originate in upland areas. Drainage patterns on the plain have been rad-
ijcally altered by flood control measures taken to protect Earth City and by
drainage of swamps and marshes. Because of the relationship that exists



between river level and groundwater level in portions of the floodplain near
the river, streams may either lose flow (at low stage) or gain flow (at high
stage).

The present channel of the Missouri River lies just under 2 miles west and
northwest of the landfill. The Missouri River stage at St. Charles (mile 28)
is zero for a water level of 413.7 feet (ms1). Average discharge of the
Missouri River is 77,338 cubic feet per second.

Water supplies are drawn from the Missouri River at mile 29 for the city of

St. Charles, and the intake is located on the north bank of the river. Another
intake at mile 20.5 is for the St. Louis Water Company's North County plant.
The city of St. Louis takes water from the Mississippi River, which is joined
by the Missouri River downstream from the landfill. The intake structures for
St. Louis are on the east bank of the river, so that the water drawn is derived
from the upper Mississippi.?

Demography

Two small residential communities are present near the West Lake Landfill:
Spanish Lake Village consists of about 90 homes and is located 0.9 mile south
of the landfill, and a small trailer court lies across St. Charles Rock Road,
0.9 mile southeast of the site. Subdivisions are presently being developed 1
to 2 miles east and southeast of the landfill in the hills above the floodplain.
Ten or more houses lie east of the landfill, scattered along Taussig Road. The
city of St. Char]es is located north of the Missouri River, more than 2 miles
from the landfill.?2

Population density on the floodplain is generally less than 26 persons per square
mile, but the daytime population (including factory workers) is much greater than
the number of full-time residents. Earth City Industrial Park is located on the
floodpiain 0.9 to 1.2 miles northwest of the landfill. The Ralston-Purina
facilities are located 0.2 mile northeast of the Butler-type building at the
landfill. Considering that land in this area is relatively inexpensive and that
much of it is zoned for manufacturing, industrial development on the floodplain
will likely increase.?

3 RADIOLOGICAL SURVEYS

From August 1980 through the summer of 1981, the Radiation Management Corpora-
tion (RMC), under contract to the NRC, performed an onsite evaluation of the
West Lake Landfill3 to define the rad1o1og1ca] conditions at the landfill. The
results were utilized in performing this determination regarding whether or
not remedial actions should be taken.

The area to be surveyed was divided into 33-foot grid b]ocks and included the
following measurements:

(1) external gamma exposure rates 3.3 feet above the ground surface and
beta-gamma count rates 0.4 inch above the surface;

(2) radionuclide concentrations in surface soils;

(3) radionuclide concentrations in subsurface deposits;



(4) total ("gross") activity and radionuclide concentrations in surface and
subsurface water samples;

(5) radon flux emanating from surfaces;
(6) airborne radioactivity; and
(7) total activity in vegetation.

External Gamma

The two areas of elevated external (gamma) radiation levels, as they existed in
November 1980 at the time of the preliminary RMC site survey, both contained
places where levels exceeded 100 pR per hour at 3.3 feet. In Area 2, gamma
levels as high as 3000 to 4000 pR per hour were detected. The total areas ex-
ceeding 20 puR per hour were about 2 acres in Area 1 and 9 acres in Area 2.3
(The criterion of 20 pR per hour is derived from the NRC's Branch Technical
Position, 46 FR 52061, October 23, 1981, which aims at exposure rates less

than 10 pR per hour above background 1evels, background radiation was taken to
be 10 pR per hour also.)

External gamma levels were measured in May and July of 1981. These levels were
significantly smaller than the November 1980 values, especially in Area 1,
because approximately 4 feet of sanitary fill had been added to the entire area,
and an equal amount of construction fill was added to most of Area 2. As a
result, only a few thousand square feet in Area 1 exceed 20 pR per hour. In
Area 2, the total area exceeding 20 pR per hour decreased by about 10 percent,
and the highest levels were about 1600 pR per hour near the Butler-type
building.®

Surface Soil Analysis

A total of 61 surface soil samples were gathered and analyzed on site for gamma
activity. Concentrations of U-238, Ra-226, Ra-223, Pb-211, and Pb-212 were
determined for each sample. In all soil samples, only uranium and/or thorium
decay chain nuclides and K-40 were detected. Offsite background samples were
on the order of 2 pCi per gram for Ra-226. Onsite samples ranged from about 1
to 21,000 pCi Ra-226 per gram and from less than 10 to 2100 pCi U-238 per gram.

In samples in which elevated levels of Ra-226 were detected, the concentrations of

U-238 were generally one-half to one-tenth of those of Ra-226. In cases of
e]evated sample activity, daughter products of both U-238 and U 235 were

- found.3

In general, surface activity was limited to Area 2, as indicated by the surface
beta-gamma measurements. Only two small regions in Area 1 showed surface con-
tamination; both were near the access road across from the site offices.

In addition to onsite gamma analyses, 12 samples were submitted to RMC's radio-
chemical laboratories for thorium and uranium radiochemical determinations.

The results of these measurements (Table 4 of NUREG/CR-2722) show that all sam-
ples contained high levels of Th-230. The ratio of Th-230 to Ra-226 (inferred
from Bi-214) generally ranges from 4:1 to 40:1.



Subsurface Soil Analysis

Subsurface contamination was assessed by extensive "logging" of holes drilled
through the landfill. Several holes were drilled in areas known to contain con-
tamination, then additional holes were drilled at intervals in all directions
until no further contamination was detected. A total of 43 holes were drilled
(11 in Area 1 and 32 in Area 2), including 2 offsite wells for monitoring water.
A1l holes were drilled with a 6-inch auger and were 1ined with 4-inch PVC
(polyvinyl chloride) casing.3

Each hole was scanned with a 2-inch NaI(T1) detector and rate meter system for
an initial indication of the location of subsurface contamination. On the basis
of the initial scans, 19 holes were selected for detailed gamma logging using
the intrinsic germanium (IG) detector and multiple channel analyzer. Concentra-
tions of Ra-226, as determined by the IG system, ranged from less than 1 pCi per
gram to 22,000 pCi per gram.3

It was determined that the subsurface deposits extended beyond areas in which

surface radiation measurements exceeded the reference level of 20 pR per hour.
The lateral extent of material exceeding 5 pCi Ra-226 per gram, including

both surface and buried materials, is shown on Figure 2. The total difference
in areas is about 5 acres.

The surface elevations vary by about 20 feet, and the highest elevations occur
at locations of more recent fill. Contaminated soil (>5 pCi Ra-226 per gram)
is found from the surface to depths as great as 20 feet below the surface. In
general, the contamination appears to be a continuous single layer ranging from
2 to 15 feet thick and covering 16 acres.3

Nonradiological Analysis

Six composite samples were submitted to RMC's Environmental Chemistry Labora-
tory for priority pollutant analysis. Five samples were taken from auger holes
(one from Area 1 and four from Area 2) and the sixth was taken from sludge from
the West Lake Landfill leachate treatment plant. The analysis shows organic
solvents present in the Area 2 samples. Positive results were reported for 25
listed organic compounds. Chromium, copper, ltead, nickel, and zinc were the
predominant elemental priority pollutants detected. The analysis of the

sample from the leachate treatment sludge showed that it had smaller pollutant
concentrations than the samples from the auger holes.3

Chemical analyses of material from the radioactive layer from both areas were
also performed by RMC's laboratory. In most cases, elevated levels of barium
and lead were found.

Background Radicactivity Measurement

Several offsite locations (within a few miles of the West Lake Landfill) were
selected for reference background measurements. Background values were all
within the normal range. The gamma exposure rates were 8 and 10.6 pR per hour.
Radium-226 concentrations in soil were 2.5 and 2.6 pCi per gram. Radon flux
from the ground surface was 0.50 and 0.58 pCi per square meter-second; working
level values were 0.0011, 0.0017, and 0.005 WL.3



Airborne Radioactivity Analysis

Both gaseous and particulate airborne radioactivity were sampled and analyzed
during this study. Since it was known that the buried material consisted par-
tially or totally of uranium ore residues, the sampling program concentrated on
measuring radon and its daughters in the air. Two methods were used: the first
was a scintillation flask (accumulator) method for radon gas, and the second

was analysis of filter paper activity for particulate daughters. A series of
grab samples using the accumulator method were taken between May and August of
1981. A total of 111 samples from 32 locations were collected. Measurable
radon flux levels ranged from 0.2 pCi per square meter-second in low background
areas to 865 pCi per square meter-second in areas of surface contamination.3

At three locations, measurements were repeated over a period of 2 months. Sig-
nificant fluctuations were observed at two locations. The fact that these fluc-
tuations were real and not measurement artifacts was later confirmed by dupli-
cate charcoal canister samples.

A set of 10-minute, high-volume, particulate, air samples was taken to determine
both short-lived radon daughter concentrations and long-lived gross alpha activ-
ity. The highest levels (0.031 WL) were detected in November 1980, near and
inside the Butler-type building. These two samples approximately equal NRC's

10 CFR Part 20, Appendix B, alternate concentration 1imit of one-thirtieth WL
for unrestricted areas. In addition to the routine 10-minute samples, five
20-minute, high-volume, air samples were taken' and counted immediately on the IG
gamma spectroscopy system to detect the presence of Rn-219 daughters. All
samples were taken near surface contamination. Concentrations of Rn-219
daughters ranged from 6 x 10-11 to 9 x 10-1© uCi per cubic centimeter.3

Vegetation Analysis

Vegetation samplies collected by RMC included weed samples from onsite locations
and farm crop samples (winter wheat) near the northwest boundary of the land-
fi1l. This location was chosen because water could run off from the fill onto
the farm field. No elevated activities were found in these samples.3

Water Analysis

A total of 37 water samples were taken by RMC and analyzed for gross alpha and
beta activity. Four samples were taken in the fall of 1980 and the remainder
in the spring and summer of 1981. One sample was equal to the U.S. Environmen-
tal Protection Agency (EPA) gross-alpha-activity standard for drinking water of
15 pCi per liter and that was a sample of standing water near the Butler-type
building. Several samples, inciuding all the leachate treatment plant samples,
exceeded the EPA drinking water action level for gross beta activity. Subse-
quent isotopic analyses indicated that the beta activity could be attributed to
K-40. None of the offsite samples exceeded either EPA standard.3

In 1981, the Missouri Department of Natural Resources collected 41 water samples
that RMC analyzed for radioactivity. Of these samples, 5 were background, 10
were onsite surface water, 10 were shallow groundwater standing in boreholes,
and 16 were landfill leachate. From these data, background activity is esti-
mated as 1.5 pCi gross alpha activity per liter and 30 pCi gross beta activity
per liter. One groundwater sample was at 15 pCi gross alpha per liter, and one

10



surface water sample was 45 pCi per liter. Most of the leachate samples wére
above 50 pCi beta per liter.3

In addition, groundwater samples in 11 perimeter monitoring wells at the West

Lake Landfill were taken by the Reitz and Jens Engineering firm on November 15, 1983,
and by University of Missouri at Columbia (UMC) personnel on March 21, 1984.

In both sampling times, one well, but not the same one, exceeded the EPA's

drinking water standard of 15 pCi per liter (18.2 pCi per liter in 1983 and 20.5.

pCi per liter in 1984). On May 7 and 8, 1986, Oak Ridge Associated Universities
(ORAU) personnel took water samples from 44 perimeter wells; only one (by 01d

St. Charles Rock Road) with 17 pCi alpha act1v1ty per liter exceeded the drinking
water standard.?

The operators of the landfill, West Lake Landfill, Inc., have an ongoing hydro-
geologic investigation of the site, which also involves analyses of monitoring
well samples for radioactivity and for priority pollutants.4

4 ESTIMATION OF RADIOACTIVITY INVENTORY

Soil sample analyses have shown that the radioactive material in Areas 1 and 2
of the landfill consists almost entirely of natural uranium and its radioactive
decay products.

The analyses of soil samples indicate that the naturally occurring U-238 to
Th-230 to Ra-226 equilibrium has been altered and that the ratio of Ra-226 to
U-238 is on the order of 2:1 to 10:1; the ratio of Th-230 to Ra-226 generally
ranges from 4:1 to about 40:1. These ratios are in accord with the history
of the radionuclide deposits in the West Lake Landfill, i.e., that they came
from the processing of uranium ores. The indicator radionuclides for assess-
ment of the radiological 1mpacts of the material are therefore U-238, Th-230,
and Ra-226.

Using the RMC data and averaging the auger hole measurements over the volumes
of radioactive material found in Areas 1 and 2, a mean concentration of 90 pCi
per gram was calculated for Ra-226.2 For the ratio of Th-230 to Ra-226, the
RMC data3 range from 4:1 to 40 1; data from samples taken in 1984 along the
berm range up to almost 70:1.% A further consideration is that the material
came from Cotter Corporation's Latty Avenue site (later sold to Futura Coatings,
Inc.). Measurements at the Latty Avenue site are variously reported as up to
180:1% and about 300:1.7 Some material of that nature might have been trans-
ferred along with the barium sulfate residues. To ensure conservatism in esti-
mating the long-term in-growth of Ra-226, the NRC staff used a ratio of 100:1
to estimate the Th-230 activity. Similarly, the Ra-226:U-238 ratio ranges

from 2:1 to 10:1. This ratio is less critical to the radiological aspect of
the site and has been estimated to be 5:1 for purposes of calculation.

Using the Th-230:Ra-226 ratio of 100:1, the Th-230 activity is 9000 pCi per
gram. If the U-238 concentration (as well as U-234 which would be similarly
separated from the ore) is a factor of 5 less than Ra-226, this implies about
18 pCi U-238 per gram. The total mass of radioactive material in the land-
fill was estimated by visually integrating the volume of radioactive material
from graphs and multiplying by an average soil density, resulting in

1.5 x 1011 grams (150,000 metric tons) of contaminated soil.
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These numbers indicate that there are about 14 Ci of Ra-226 contained with its
decay products in the radicactive material in the landfill. The material also
contains about 3 Ci each of U-238 and U-234, and about 1400 Ci of Th-230.
These estimates indicate the order of magnitude of the guantities to be dealt
with, although the estimate for Th-230 is regarded as conservatively large.

5 APPLICABILITY OF THE BRANCH TECHNICAL POSITION

The NRC has established a Branch Technical Position (BTP) which identifies five
acceptable options for disposal or onsite storage of wastes containing low
levels of uranium and thorium (46 FR 52061, October 23, 1981).%8

The concentrations permitted under each disposal option are shown in Table 1.

Table 1 Summary of maximum soil concentrations permitted
under disposal options

Source: 46 Federal Register 52061

Disposal options

Kind of material 12 ob 3€  ,d

Natural thorium (Th-232 + Th-228) 10 50 - 500
with daughters present and in
equilibrium. (pCi/g)

Natural uranium (U-238 + U-234) 10 - 40 200
with daughters present and in
equilibrium. (pCi/g)

4Based on EPA uranium mill tailings cleanup standards.

bConcentrations based on 1imiting individual doses to
170 mrem per year.

CConcentration based on limiting equivalent exposure to 0.02
WL or less. )

dConcentrat‘ions based on limiting individual intruder doses
to 500 mrem per.year and, in cases of natural uranium, lim-
iting exposure to Rn-222 and other airborne alpha emitters
to 0.02 WL or 1less. _

Options 1-4 provide methods under 10 CFR 20.302, for onsite disposal of
slightly contaminated materials, e.g., soil, if the concentrations of radio-
activity are small enough and other circumstances are satisfactory. The fifth
option consists of onsite storage.pending availability of an appropriate
disposal method.

The material present in the West Lake Landfill is a form of natural uranium with
daughters, although the daughters are not now in equilibrium. As mentioned in
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Section 4, the average concentration of Ra-226 in the West Lake Landfill wastes
is about 90 pCi per gram, which (considered by itself) falls into Option 4 of
the BTP since Option 4 criteria are controlled by the Ra-226 content in the
wastes (i.e., 200 pCi of U-238 plus U-234 per gram would be accompanied by

100 pCi of Ra-226 per gram). However, because of the large ratio of Th-230
radioactivity to that of Ra-226, the radioactive decay of the Th-230 will in-
crease the concentration of its decay product Ra-226 until these two radionu-
clides are again in equilibrium. Assuming the ratio of activities of 100:1 used
above, the Ra-226 activity will increase by a factor of five over the next

100 years, by a factor of nine 200 years from now, and by a factor of thirty-
five 1000 years from now. All radionuclides in the decay chain after Ra-226
(and thus the Rn-222 gas flux) will also be increased by similar multiples.
Therefore, the long-term Ra-226 concentration will exceed the Option 4 criteria.
Under these conditions, onsite disposal, if possible, will likely require
moving the material to a carefully designed and constructed "disposal cell."

6 REMEDIAL ACTION ALTERNATIVES EXAMINED

The evaluation performed by staff of the University of Missouri at Columbia
addresses six potential remedial action alternatives, including that of leav-
ing the radiocactive material as it is, designated Option A.2 Option D is

the option of excavating the material and shipping it to another site for
disposal. Options B, C, E, and F address d1fferent approaches to stabilizing
the material on the West Lake Landfill site, primarily as temporary remedial
actions. Options B, C, and F leave most of the radioactive material where it
is but include a variety of measures to contain it and its radon releases and
gamma emissions. Option E addresses the approach of constructing an onsite
earthen cell, similar to a disposal cell, and moving the radioactive material
into it. Under Option F, the radioactive material would be left in place and
separate slurry walls would be built downgradient of Areas 1 and 2 to con-
strain groundwater motion. The estimated costs of Options B through F range
from about $370,000 (Option B) to about $5,500,000 (Option F) in 1984 dollars.
The estimate for Option D is about $2,500,000, but this does not include the
cost of transporting the material to another site and disposing of it there; in
the staff's judgment, this could increase the cost by as much as a factor of ten.

Further studies are necessary to determine the most practical approach to
disposal of this material.

7 FACTORS CONTRIBUTING UNCERTAINTY

The presence in the landfill of other substances listed as hazardous by the
U.S. Environmental Protection Agency raises issues of whether the waste is
mixed waste (i.e., both radioactive and chemically hazardous), and whether
the landfill must also be disturbed to provide for proper containment of the
chemical wastes.

The manner of placing the 43,000 tons of contaminated soil in the landfill
caused it to be mixed with additional soil and other material, so that now an
appreciably larger amount is involved. If it must be moved, it is not certain
whether the amount requiring disposal elsewhere is as little as 60,000 tons

or even more than 150,000 tons.
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Because the controlling radionuclide (Th-230) has no characteristics that make
it easy to measure quantitatively in place, as can be done for the Ra-226 with
its decay products, the large but variable ratio of -Th-230 to Ra-226 and its
decay products makes the delineation of cleanup more difficult. When the ratio
is so large (20:1 or more), even a small concentration of Ra-226 in 1988 im-
plies such a large concentration later that it will be necessary to employ more
difficult measurement techniques to confirm that the cleanup has been
satisfactory.

Any possibility of disposal on site will depend on adequate isolation of the
waste from the environment, especially for protection of the groundwater. It
is unclear whether the area's groundwater can be protected from onsite disposal
at a reasonable cost. This matter will require additional investigation.

8 SUMMARY

In 1973, radioactively contaminated soil amounting to approximately 43,000 tons
was deposited in the West Lake Landfill near St. Louis, Missouri. The material
originated with decontamination efforts at the Cotter Corporation's Latty Avenue
plant. Disposal in the West Lake Landfill was not authorized by the NRC. State
officials were not notified of this disposal in 1973 because the landfill was
not regulated by the State at the time.

In the period 1980-1981, Radiation Management Corporation (RMC) of Chicago,
I11inois, under contract to the NRC, performed a detailed radiological survey
of the West Lake Landfill. This survey showed that the radioactive contaminants
are in two areas. The northern area (Area 2) covers about 13 acres. The
radioactive debris forms a layer 2 to 15 feet thick, exposed in only a small
area on the landfill surface and along the berm on the northwest face of the
landfill. The southern area (Area 1) contains a relatively minor fraction of
the debris covering approximately 3 acres with most of the contaminated soil
buried with about 3 feet of clean soil and sanitary fill.

The RMC survey showed that the radioactivity is from the naturally occurring
U-238 and U-235 series with Th-230 and Ra-226 as the radionuclides that dom-
inate radiological impact. The survey data indicate that the average Ra-226
concentration in the radioactive wastes is about 90 pCi per gram; the staff
estimates the average Th-230 concentration to be about 9000 pCi per gram.
Since Ra-226 has been depleted with respect to its parent Th-230, Ra-226 ac-
tivity will increase in time (for example, over the next 200 years, Ra-226
activity will increase ninefold over the present level). This increase in
Ra-226 must be considered in evaluating the long-term hazard posed by this
radioactive material.

In addition to RMC's radiological survey, soil and water samples were collected
and analyzed by others, including ORAU, UMC, and MDNR. Occasionally a sample of
water from a monitoring well exceeds slightly the EPA drinking water standard of
15 pCi gross alpha per liter. Sample analyses for priority pollutants (non-
radioactive hazardous substances) show a number of listed pollutants are present.
The landfill operators are also conducting a hydrogeological investigation.

From the RMC, UMC, and ORAU surveys conducted at the West Lake Landfill site
the staff has made the following findings:
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9

From

There is a large quantity (on the order of 150,000 tons) of soil contami-
nated with long-lived radioactive material in the West Lake Landfill.
Almost all the radioactivity consists of natural uranium and its radio-
active decay products.?

Based on the radiological surveys, the radioactive wastes as presently
stored at the West Lake Landfill do not satisfy the conditions for

Options 1-4 of the NRC's Branch Technical Position (BTP) regarding the
disposal of radicactive wastes containing uranium or thorium residues.$

A dominant factor for the future is that the average activity concentration
of Th-230 is much larger than that of its decay product Ra-226, indicating
‘a significant increase in the radiological hazards in the years and '
centuries to come.

Some of the radioactive material on the northwestern face of the berm has
no protective cover of soil to prevent the spread of contamination and
attenuate radiation.

Slightly more than 8 acres of the site exceed 20 MR per hour; the highest
reading of 1600 pR per hour occurs near the Butler-type building.

Radon and daughters were measured at 0,031 WL in and around the Butler-type
building. This exceeds the BTP value of 0.02 WL.

Based on monitoring-well sample analyses, some low-level contamination of
the groundwater is occurring, indicating that the groundwater in the
vicinity is not adequately protected by the present disposition of the
wastes. ©: _

Although these radiological conditions indicate that remedial action is
needed, it is unlikely that anyone has received significant radiation
exposures from the existing situation.

Sampling results show that chemically hazardous materials have been dis-
posed of adjacent to or possibly mixed with the radioactive material.3
It is possible that part of the radioactive material has become "mixed"
waste.

these findings and the information déve]oped to date, the NRC staff con-

cludes: (1) measures must be taken to establish adequate permanent control of
the radioactive waste and to mitigate the potential long-term adverse impacts

from
oped
tant

its existing temporary storage conditions and (2) the information devel-
to date is inadequate for a technological determination of several impor-
issues, i.e., whether mixed wastes are involved, and whether onsite dis-

posal is practical technologically, and, if so, under what alternative methods.

As indicated by the estimates developed by UMC. remedial action will be costly.
Further, the investigations to develop the necessary information to resolve
major questions and to provide a sound basis for evaluation of the feasibility
of disposal alternatives may also be costly. Therefore, it is necessary to
determine the way to accomplish the further studies and remedial actions that
are needed.
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PREFACE

This report has as its basis a characterization of the West Lake Landfill site
and evaluation of some potential remedial measures performed primarily by

S. K. Banerji, W. H. Miller, J. T. 0'Connor and L. S. Uhazy of the University

of Missouri-Columbia. The Nuclear Regulatory Commission received the first

and second drafts, then titled "Engineering Evaluation of Options for Disposition
of Radioactively Contaminated Residues Presently in the West Lake Landfill, St.
Louis County, Missouri,"” in 1984; thus most of the information in this report
dates from 1983-1984. However, some more recent data, principally water sampling
results, have been added. Waste disposal and other industrial activities have
continued on the 200 acre site, as have activities in the vicinity, resulting

in changes in details of topography,. roads, etc. To provide a more complete

view of the radioactive material in the landfill, use has been made of figures
from the report titled "Radiological Survey of the West Lake Landfill, St. Louis
County, Missouri," NUREG/CR-2722, May 1982.

The remedial action concepts in this report are those proposed by the contractor.
Judgments expressed in this report about these concepts are in general those of
the contractor, and do not necessarily represent the views of the Nuclear Regu-
latory Commission. For example, the cost estimates for these concepts are

based on radium-226 concentrations whereas the long-term issue is dependent

upon the thorium-230 concentrations. |

Although some of its information has not been updated since 1984, this report is

being released so as to make its collected information available to interested

parties.



ABSTRACT

The West Lake Landfill is near the city of St. Louis in Bridgeton, St. Louis
County, Missouri. In addition to municipal refuse, industrial wastes and demo-
lition debris, about 43,000 tons of soil contaminated with uranium and its radio-
active decay products were placed there in 1973. After learning of the radioac-
tive material in the landfill, the U.S. Nuclear Regulatory Commission (NRC) had
a survey of the site's radioactivity performed and, ¥n 1983, contracted, through
Oak Ridge Associated Universities (ORAU), with the University of Missouri-
Columbia (UMC) to characterize the environment of the site, conduct an engineer-
ing evaluation, and propose remedial measures. This report presents a descrip-
tion of the results of the UMC work, providing the environmental characteristics
of the site, the extent and characteristics of the radioactive material there,
some considerations with regard to potential disposal of the material, and some
concepts for remedial measures.
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SUMMARY

In 1973, approximately 7900 metric tons (mt) (8700 short tons) of radioactively
contaminated barium sulfate (BaSOy) residues were mixed with about 35,000 mt
(39,000 t) of soil, and the entire volume was placed in the West Lake Landfill
in St. Louis County, Missouri. This material resulted from decontamination
efforts at the Cotter Corporatfon's.Latty Avenue plant where the material had
been stored. Disposal in the West Lake Landfill was not authorized by the
Nuclear Regulatory Commission (NRC) and was contrary to the disposal location
indicated in the NRC records. State officials were not notified of this dis-
posal since the landfill was not regulated by the State at the time. Although
the contamination does not present an immediate health hazard, authorities have
been concerned about whether this material poses a long-term health hazard to
workers and residents of the area and what, if any, remedial action is necessary.

In 1980-81, Radiation Management Corporation (RMC) of Chicago, I1linois,
performed a detailed radiological survey of the West Lake Landfill under con-
tract to the NRC (NUREG/CR-2722). This survey was performed to determine the
extent of radiological contamination. Before this survey, little was known
about the location or activity of radionuclide-bearing soils in the landfill.

¥ This survey showed that the radioactive contaminants are in two areas. The ¥

northern area (Area 2) covers about 13 acres. The radiocactive debris forms a
layer 2 to 15 feet thick, exposed in only a small area on the landfill surface
and along the berm on the northwest face of the landfill. The southern area
(Area 1) contains a relatively minor fraction of the debris covering approxi-
mately 3 acres with most of the contaminated soil buried with about 3 feet of
clean soil and sanitary fill.

The RMC survey showed that the radioactivity is from the natura11y occurring
U-238 and U-235 series with Th-230 and Ra-226 as the radionuclides that dqminate
radiological impact. The survey data indicate that the average Ra-226 concen-
tration in the radioactive wastes is about 90 pCi per gram; the average Th-230
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concentration is estimated to be about 9000 pCi per gram. Since Ra-226 has
been depieted with respect to its parent Th-230, Ra-226 activity will increase
in time (for example, over the next 200 years, Ra-226 activity will increase
ninefold over the present level). This increase in Ra-226 must be considered
in evaluating the long-term hazard posed by this radioactive material.

In addition to RMC's radiological survey, $0il and water samples were collected
and analyzed by others, including Oak Ridge Associated Universities (ORAU), and
the University of Missouri-Columbia (UMC). —"Occasionally a sample of water from

.a monitoring well exceeds slightly the EPA drinking water standard of 15 pCi

gross alpha per liter. ‘Sample analyses for priority pollutants (non-radioactive
hazardous substances) show a number of listed pollutants are present.

On the basis of radiological surveillance conducted by RMC, UMC, and ORAU, the
following areas of concern have been identified:

(1) Radioactive soil is eroding from the northwestern face of the berm, and is
being transported off site.

(2) Radon gas had been observed to accumulate to an unacceptable level
~ in the Butler-type building on site. This building has since been removed.

(3) Some degree of radiological contamination has been found in the wells
that monitor the perimeter.

(4) Surface exposure rates over much of the contaminated areas are greater
than 20 uR/hr.

In March 1983, the NRC through ORAU, contracted with UMC to conduct an
engineering evaluation of the site and propose possible remedial measures for
NRC's consideration for dealing with the radicactive waste at the West Lake
Landfill. The following six remedial options were proposed and evaluated in
this study. '

) Option A - No remedial action
0 Option B - Stabilization onsite with restricted land use



] Option C - Extending the landfill offsite with restricted land use

] Option D - Removal and relocation of the contaminated material to an
authorized disposal site

o Option E - Excavation and temporary onsite storage in a trench

) Option F

Construction of a slurry wall to prevent leachate from
migrating off site

It is noted that some of the above alternatives for remedial action were

initially evaluated with the objective of permanent disposal of the waste at
the site.

X i



1 INTRODUCTION

The West Lake Landfill is located in St. Louis County, Missouri, 6 km (3.7
miles) west of Lambert Field International Airport (Figure 1.1) and southwest
of St. Charles Rock Road in Bridgeton, Missouri. The site has been used since
1962 for disposing of municipal refuse, industrial solid and liquid wastes, and
construction demolition debris. In addition, the landfill is an active indus-
trial complex on which concrete ingredients are measured and combined before

mixing ("batching”), and asphalt aggregate is prepared. Limestone ceased to be
quarried in the spring of 1987.

In 1973, 7900 metric tons [(mt) (8700 short tons)] of radioactively contaminated
barium sulfate (BaSO,) residues from uranium and radium processing were mixed
with an estimated 35,000 mt (39,000 tons) of soil and deposited in the West Lake
Landfi1l. Previously, this material was located at the Cotter Corporation's
Latty Avenue facility in Hazelwood, Missouri, and was removed during decontam-
ination work. It is not known what levels of contamination were already in

the .soil before the barium sulfate residues were mixed into it. Disposal in the
West Lake Landfill was unauthorized and contrary to the disposal location
indfcated in the U.S. Nuclear Regulatory Commission's (NRC's) records.

Subsequently, the NRC sponsored studies that were directed at determining the
radiological status of the landfill. 1In 1978, an aerial radiological survey
revealed two areas within the landfill where the gamma radiation levels indi-
cated radiocactive material had been deposited. A more extensive survey was
initiated in November 1980 by the Radiation Management Corporation (RMC) under
contract to the NRC.

In March 1983, the NRC through Oak Ridge Associated Universities (ORAU) con-
tracted with the University of Missouri-Columbifa Department of Civil Engineering
to describe the environmental characteristics of the site, conduct an engineering
evaluation, and propose possible remedial measures for dealing with the radio-

active waste at the West Lake Landfill. In May 1986, ORAU sampled water from
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wells on and close to the landfill to determine if the radiocactive material had
migrated into the groundwater.

Information from all these sources forms the basis for this report.



2 SITE DESCRIPTION

This chapter presents a historical and environmental description of the West Lake
Landfill site located in St. Louis County, Missouri.

2.1 Llocation

The 8l-hectare (ha) (200-acre) West Lake Landfill property is situated between
the St. Charles Rock Road and the 01d St. Charles Rock Road in Bridgeton,
Missouri. The southeastern and northwestern parts of the landfill abut farm-
land. Several commercial and industrial facilities are located near the land-
fill (Figure 2.1). The nearest residential area is a trailer park.located
approximately 1 km (0.6 mitle) to the southeast. A major portion of the land-
fi1l (roughly the northern three-fourths of the site) is located on the
floodplain, approximately 2 km (1.2 miles) from the Missouri River.

2.2 Zloning

The zoning plan obtained from the Bridgeton Planning and Zoning Department for
properties on and adjacent to the landfill is shown in Figure 2.2. A portion
of the landfill, including site Area 1, is zoned M-1, which is designated for
1ight manufacturing; the northwest part of the landfiil, including Area 2, is
zoned as single-family residential (R-1). This R-1 zoning indicates the use to
which the land was originally intended. However, the landfill was extended over
.the land zoned R-1, and the zoning plan was simply not changed to reflect the
new usage. Other discrepancies between land use and zoning are found in the
nearby Earth City Industrial Park (William Canney, Safety Supervisor of West
Lake Landfill, Inc., personal communication, March 1984). The land across

St. Charles Rock Road is zoned for light and heavy manufacturing. The
remainder of the property surrounding the landfill is zoned residential and
business.

2-1



2.3 History

The West Lake Landfill was started in 1962 for the disposal of municipal and
industrial solid wastes, and to fill in the excavated pits from the quarry
operations that had been performed at the site since 1939 (Canney, personal
communication, March 1984). 1In 1974, the landfill was closed by the Missouri
Department of Natural Resources (MDNR) (Karch, 1976). A new sanitary landfill,
in an area of the West Lake Landfill property which is protected from ground-
water contact, now operates under an MDNR permit.

This new part of the landfill was opened in 1974. The bottom is lined with
clay and a leachate collection system has been installed. Leachate is pumped
to a treatment system consisting of a lime precipitation unit followed in
series by an aerated lagoon and two unaerated lagoons. The final lagoon
effluent is discharged into St. Louis Metropolitan Sewer District sewers.

The quarrying operation ceased in the spring of 1987 because not enough "good
rock" was left at the site.

2.4 OQOwnership

The West Lake Landfill was owned from 1939 until 1988 by West Lake Landfill,
Inc., of 13570 St. Charles Rock Road, Bridgeton, Missouri. Most of the

tandfill was sold in 1988 to Laidlaw Industries, Inc. The two areas which
contain the radicactive material were retained by West Lake Properties as the

principal properties of a subsidiary named Rock Road Industries, Inc.

2.5 Contaminated Areés

Radioactive contamination at the West Lake Landfill has been identified in two
separate soil bodies (Figure 2.3). Comparisons of radionuclide quantities and

of the activity ratios between radionuclides not in secular equilibrium, indicate
that the radioactive contamination in the separate soil bodies was derived from
the same source, i.e., the Cotter Corporation's former Latty Avenue facility

in Hazelwood, Missouri (NRC, NUREG/CR-2722).



The northern area (referred to as Area 2) of contamination shown on Figure 2.3 <
covers an area of 5.2 ha (13 acres) and lies above 5 to 6 m (16-20 ft) of land-
fill debris. The contaminated soil forms a more or less continuous layer from
1tod4m (3 to13 ft) in thickness, and amounts to approximately 100,000 m3
(130,000 yd®). Some of this contaminated soil is near or at the surface,
particularly along the face of the northwestern berm. Beneath the landfill
debris, the soil profile consists of 1 to 2 m (3 to 7 ft) of floodplain top

soil overlying 10 to 15 m (33 to 50 ft) of sand and gravel alluvium.

The southern area of contamination (referred to as Area 1) shown on Figure 2.3
covers approximately 1.1 ha (3 acres) and contains roughly 15,000 m3

(20,000 yd3) of contaminated soil. This body of soil is located east of the
landfill's main office at a depth of about 1 m (3 to 5 ft), and is located over a
former quarry pit, which was filled in with debris. The depth of debris beneath
the contaminated soil is unknown, but is estimated to be 15 to 20 m (50 to 65 ft).
Limestone bedrock underlies the landfill debris.

2.6 Tbgograghx

About 75% of the landfill site is located on the floodplain of the Missouri
River. The site topography is subject to change because of the types of activ-
ities (e.g., landfilling and quarrying) performed there. Figure 2.3 shows a
contour map of the site as of July 1986. The surface runoff follows several

surface drains and ditches which run in a northwest direction and drain into
the Missouri River.

2.7 Geology

2.7.1 Bedrock

Bedrock beneath the West Lake Landfill consists of Mississippian age limestone
of the Meramacean Series of the St. Louis and Salem formations, which extends
downward to an elevation of 58 m (190 ft) mean sea level (ms1) (Figure 2.4).*

*Missouri Department of Natural Resources, Division of Geology and Land
Survey, Rolla, Missouri, Well Log Files.
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The limestone is dense, bedded, and fairly pure except for intermittent layers
which consist of abundant chert nodules. The Warsaw Formation--also of
Mississippian age--lies directly beneath the limestone. The Warsaw is made up
of approximately 12 m (38 ft) of slightly calcareous, dense shale; this grades
into shaley limestone toward the middle of the formation (Figure 2.4) (Spreng,
1961). Bedrock beneath the site dips at an angle of 0.5° to the northeast.
Eight kilometers (5 miles) east of the site, the attitude of the bedrock is
reversed by the Florissant Dome; the bedrock dips radially outward from the
apex of this dome at a low angle (Martin, 1966).

Since karst (solution) activity often occurs in carbonate rocks, the possibil-
ity of its occurrence in the West Lake Landfill area was considered. Brief
observation of the quarry walls at the landfill suggests that some solution of
the limestone has occurred, but this solution activity has apparently been
limited (see Section 2.8.1) to minor widening of joints and bedding planes near
the bedrock surface. Although karst activity within the limestone is relatively
minor, the upper surface of the bedrock is irregular and pitted as a result of
solution (Lutzen and Rockaway, 1871). This alteration of the bedrock surface

is greatest beneath the Missouri River floodplain.

2.7.2 Soils

Soil material in this area may be divided into two categories: Missouri River
alluvium and upland loessal soil. This demarcation is shown as the historical

edge of the alluvial valley in Figure 2.5. The division is made on the basis of
soil composition, depositional history, and physical properties. Because the

West Lake Landfill lies over this transition zone, the surface material at the
site varies considerably from southeast to northwest.

The Missouri River alluvium (Figure 2.6) ranges in thickness from 12 m (40 ft)
beneath the landfill site to more than 30 m (100 ft) at mid-valley (Figure 2.7).
The upper 3 m (10 ft) of the soil profile consists of organic silts and clays,
that have been deposited by the Missouri River during floods.* Below this

*Missouri Department of Natural Resources, Division of Geology and Land Survey,
Rolla, Missouri, Well Log Files.
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surface layer, the soil becomes sandy and grades to gravel at depths greater
than 5 to 10 m (16 to 33 ft). Because of the effects of channel scour, which
continues to grade the sediment after its initial deposition, the alluvium is
fairly homogeneous in a horizontal direction and becomes progressively coarser
with depth (Goodfield, 1965). At the edges of the floodplain, the alluvium is
not as well graded, and a large amount of fine material is present in the deeper
sand and gravel.

The upland loessal soil (Figure 2.8) is generally thinner than the floodplain
soil, being usually less than 12 m (39 ft) thick, and was deposited during the
age of Pleistocene glaciation. The ‘loess consists of silt-sized particles that
were transported by wind and deposited as a blanket over much of Missouri and
I11inois. On the hills near the West Lake Landfill, the Toess layer may be as
much as 24 m (79 ft) thick. It consists of 6 to S m (20 to 30 ft) of fairly
pure silt (Peoria loess) overlying 6 to 15 m (20 to 49 ft) of clay silt (Roxana
loess) (Lutzen and Rockaway, 1971). This loess forms the hills to the southeast
of the landfill, but it has long ago been removed from the landfill site and
most of the surrounding valleys by erosion. The upper 1 m (3 ft) of the loess
has been altered to form a thin soil profile. It should be noted that loess has
a vertical permeability which is far greater than its horizontal permeability
(Freeze and Cherry, 1979). The total permeability of loess is greatly increased
by disturbance. The individual silt grains are generally quite angular, and
therefore may not be effectively compacted by the methods commonly used to con-
solidate clay. The technique most effective in the compaction of loess would
employ vibration beneath a surcharge. A relict soil profile from 5 to 10 m

(16 to 33 ft) thick lies beneath the loess and directly on top of the bedrock.
This soil was formed as a residuum before Pleistocene glaciation and was sub-
sequently covered by the loess blanket. This soil is a highly consolidated

clay containing abundant chert fragments (Lutzen and Rockaway, 1971). 1In
addition to the natural geologic properties of the landfill, human disturbance
of the soil must also be considered since material within the landfill itself
can either limit or facilitate migration of leachate to the Missouri River
alluvial aquifer.

In order to prevent downward movement of leachate, it is now a common practice
to place a layer of compacted clay beneath sanitary landfills. Newer portions
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of the landfill (constructed sirce 1974) have 2 to. 3 m (7 to 10 ft) of clay at
the base and around the sides. Waste is covered every day with 15 cm (6 in.)
of compacted soil; the cover soil presently used is loess (of soil classifica-
tions CL and A4) taken from southeast of the landfill (Reitz and Jens, 1983a).
If not properly compacted, this material may have a permeability of 0.0001 cm/sec
(0.00004 in./sec) or more. It is not known what procedures for compaction, if
any, were used at the landfill before 1974 since the site was unregulated in
design as well as in materials which were accepted for disposal. At is be-
lieved, however, that there is no liner present beneath the northwestern por-
tion of the landfill, and that sanitary (and, possibly, some hazardous) material
was placed directly on the original ground surface. Since waste was period-
ically covered with soil to minimize rodent and odor problems, the landfill
probably consists of discrete layers of waste separated by thin soil layers.
Both areas containing radioactive material are in these presumably unlined e
above-ground portions of the landfill.

2.8 Hydrology

2.8.1 Subsurface Hydrology

Groundwater flow in the area surrounding the West Lake site is through two
aquifers: the Missouri River alluvium and the shallow limestone bedrock. The
base of the limestone aquifer is formed by the relatively impermeable Warsaw
shale at an elevation of about 58 m (190 ft) ms) (Figure 2.4). This shale
layer has been reached, but not disturbed, by quarrying operations. Therefore,
the Warsaw shale acts as an aquiclude, making contamination of the deeper 1lime-
stone very unlikely. The Mississippian limestone beds have very low inter-
granular permeability in an undisturbed state (Miller, 1977). However, a
strong leachate enters the quarry pit at an elevation of about 67 m (220 ft)
ms1 (pt. A on Figure 2.5). This leachate is'migrating vertically through more
than 30 m (98 ft) of limestone. Explosive detonations associated with quarrying
operations will tend to cause fractures to propagate in the quarry wall. These
fractures have probably extended less than 10 m (33 ft) into the rock from the
quarry face. Beyond this, the rock probably remains undisturbed. These
fractures will tend to increase inflow to the quarry pit and allow leachate to
percolate downward through.the fractured zone. Thus, leachate inflow to the
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quarry pit is not evidence of large-scale contamination of the limestone
aquifer. The only other mechanism by which leachate could travel rapidly
through the limestone is by transport through solution channels. ~Landfill con-
sultants and quarry operators maintain that the limestone is fairly intact
(Canney, personal communication, September 1983), and superficial observation
of the quarry walls seems to support this conclusion. - Since the limestone is
fairly impervious, and groundwater flows in most areas from the bedrock into *EL
the alluvium, contamination of water in the bedrock aquifer does not appear
likely. '

The water table of the Missouri River floodplain is generally within 3 m (10 ft)
of the ground surface, but at many points it is even shallower. At any one
time, the water levels and flow directions are influenced by both the river
stage and the amount of water entering the floodplain from adjacent upland
areas. A ﬁigh river stage tends to shift the groundwater gradient to the
north, in a direction that more closely parallels the Missouri River. Local
rainfall will shift the groundwater gradient to the west, toward the river and
along'the fall of the ground surface. This is inferred from water levels
measured in monitoring wells at the West Lake site. The fact that groundwater
levels commonly fluctuate more than does the Missouri River level, indicates
that upland-derived recharge exerts a great deal of influence over groundwater
flow at the West Lake site. This influence decreases toward the river.

The deep Missouri River alluvium acts as a single aguifer of very high per-
meability. This aquifer is relatively homogeneous in a downstream direction,
and decreases in permeability near the valley walls. The deeper alluvium is
covered by 2 to 4 m (7 to 13 ft) of organic silts and clays that may locally
contain a large fraction of sand-sized particles. Water levels recorded between
November 1983 and March 1984 in monitoring wells at West Lake* indicate a
groundwater gradient of 0.005 flowing in a N 30°W direction beneath the northern
portion of the landfill. This represents the likely direction of any possible
leachate migration from the landfill (Figure 2.5).

*Data supplied by Reitz and Jens engineering firm, St.Llouis, 1984.

2-7



The alluvial aquifer recharges from upland areas from three sources: seepage
from loess and bedrock bordering the valley, channel underflow of upland streams
entering the valley, and seepage losses from streams as they cross the flood-
plain. Of these sources, streams and their underflow represent the main source
of upland recharge to the alluvial aquifer. Streams entering the floodplain
raise the water table in a fan-shaped pattern radiéting outward from their point
of entrance to the plain. In areas where streams are not present, the water
slopes downward from the hills, steeply at first and then gently to the level

of the free water surface in the Missouri River channel. The situations de-
scribed above do not take into account the effect of variations in permeability
of the shallow soil layer. Aerial photography of the site indicates that a
filled backchannel (oxbow lake) type of soil deposit is present along the south-
west boundary of the landfill (USDA, 1953). This deposit is probably com-

posed of fine-grained material to the depth of the former channel (6 to 10 m)
(20 to 33 ft). This deposit may tend to hamper communication between shallow
groundwater on opposite sides of the deposit.

Since no other recharge sources exist above the level of the floodplain, the
only water available to leach the landfill debris is that resulting from rain-
fall infiltrating the landfill surface. Because the underlying alluvial aqui-
fer is highly permeable, there will be 1ittle "mounding" of water beneath the
landfill. Because the northern portion of the landfill has a level surface it
is 1ikely that at least half of the rainfall infiltrates the surface. The
remaining rainfall is lost to evapotranspiration and (to a lesser degree) sur-

face runoff. Due to the height of the berm, temporary impoundment of surface
runoff is a common occurrence.

No public water supplies are drawn from the alluvial aquifer near the West Lake
Landfill. It is believed that only one private well (Figure 2.9) in the vicin-
ity of the landfill is used as a drinking water supply. This well is 2.2 km
(1.4 miles) N 35°W of the former Butler-type Building location on the West Lake
Landfiil. 1In 1981, analysis showed water in this well to be fairly hard (natural
origins) but otherwise of good quality (Long, 1981). |

Water in the Missouri River alluvium is hard and usually contains a high
concentration of iron and manganese (Miller, 1977). The amount of dissolved
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solids present in the water of the alluvial aquifer varies greatly; purity
increases toward mid-valley where groundwater velocity is greatest. A water
sample from a well in the alluvium 3 km (1.9 miles) north of the landfill had

a total dissolved solids content of 510 mg/liter and total hardness as CaC04

of 415 mg/liter. Water in the limestone bedrock generally has a hardness
greater than 180 mg/liter as CaCO; equivalent (Emmett and Jeffery, 1968). Total
dissolved solids range from 311 to 970 mg/liter. Water in the limestone aquifer
may contain a large amount of sulfate of natural origin (Miller, 1977).

2.8.2 Surface Hydrology

Because of the extremely low slope of the Missouri River flood plain surface,
precipitation falling on the plain itself generally infiltrates the soil rather
than running off the surface. The on1y streams present on the floodplain are
those that originate in upland areas. Drainage patterns on the plain

(Figure 2.9) have been radically altered by flood control measures taken to
protect Earth City (Figure 2.1) and by drainage of swamps and marshes. Before
these élterations, Creve Coeur Creek passed just south of the landfill, and
drained a fairly large area. It has since been redirected to discharge into
the Missouri River upstream (south) of St. Charles (Figure 2.9). The-old
channel still carries some water, and empties into the Missouri River 45.2 km
(28 miles) upstream from the confluence with the Mississippi River. Near the
landfill, this stream is usually dry. As it crosses the flood plain, the creek
passes through shallow lakes which provide a more or less continuous flow to
the Missouri River throughout the year. A second stream, Cowmire Creek, crosses
the floodplain east of the site. This stream flows northward and joins a back-
water portion of the Missouri River at kilometer 35.4 (22 miles). Because of
the relationship which exists between river level and groundwater level in por-
tions of the floodplain near the river, these streams may either lose flow (at
low stage) or gain flow (at high stage).

The present channel of the Missouri River lies about 3 km (2 miles) west and
northwest of the landfill. Early land surveys of this area fndicate that

200 years ago the channel was located several hundred meters to the east (toward
the landfill) of its present course (Reitz and Jens, 1983b). The Missouri River
has a surface slope of about 0.00018 (Long, 1981). River stage at St. Charles
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[kilometer 45.2 (mile 28)] is zero for a water level of 126.1 m (413.7 ft) ms}
(Reitz and Jens, 1983a). Average discharge of the Missouri River is 2190 m3/s
(77,300 ft3/s), with a maximum flow of 2850 m3/s (101,000 ft3/s) for the period
of April through July, and a minimum flow of 1140 m3/s (40,300 ft3/s) in January
and December (Miller, 1977). Some average properties of Missouri River water
for the period 1951-1970 were: alkalinity = 150 mg/liter as CaCO; equivalent;
hardness = 209 mg/liter as CaCO; equivalent; pH = 8.1; and turbidity = 634 JTU
(Jackson turbidity unit). | .

Water supplies are drawn from the Missouri River at kilometer 46.6 (mile 29)
for the city of St. Charles, and the intake is located on the north bank of the
river. Another intake at kilometer 33 (mile 20.5) is for the St. Louis Water
Company's North County plant (Reitz and Jens, 1983a).

The city of St. Louis takes water from the Mississippi-River, which joins the

~ Missouri River downstream from the landfill. In this segment of the river, the

two flow-streams have not completely mixed and the water derived from the
Missouri River is still flowing as a stream along the west bank of the
Mississippi River channel*. The intake structures for St. Louis are on the

east bank of the river so that the water drawn is derived from the upper
Mississippi.

2.9 Meteorology

The climate of the West Lake area is typical of the midwestern United States,

in that there are four distinct seasons. Winters are generally not too severe
and summers are hot with high humidity. First frosts usually occur in October;
and freezing temperatures generally do not persist past March. Rainfall is
greatest in the warmer months, (about one-gquarter of the annual precipitation
occurs in May and June) (Figure 2.10) (NRC, 1981). In July and August, thunder-
storms are common, and are often accompanied by short periods of heavy rainfall.
Average annual precipitation is 897 mm (35.3 in.), which includes the average
annual snowfall of 437 mm (17.2 inches snow). Average relative humidity is 68%,

*Ned Harvey, hydrologist with the USGS, telephone communication, August 1383.
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and humidities over 80% are common during the summer. Wind during the period of
December through April is generally from the northwest; winds blow mainly from
the south throughout the remainder of the year. A compilation of hourly wind
observations shows that although the wind resultant is fairly consistent on a
monthly basis, the wind actually shifts a good deal and is very well distri-

buted in all directions (Figure 2.11) (NRC, 1981; U.S. Department of Commerce,
1960).

Meteorological data used is from Lambert Field International Airport which is
6 km (3.7 miles) east of the West Lake site. Temperature and precipitation
data are also representative of West Lake. However, because of differences in
topography between Lambert Field and the site, the actual wind directions at

West Lake may be slightly skewed in a NE-SW direction parallel to the Missouri
River valley.

2.10 Ecology
The West Lake Landfill is biologically and ecologically diverse. Rather than a

single ecological system (e.g., a prairie), it is a mosaic of small habitats
associated with

(1) moist bottomland and farmland adjacent to the perimeter berm

(2) poor quality drier soils on the upper exterior and interior sliopes
of the berm

(3) an irregular waste ground surface associated with the inactive portion of
the landfill

(4) aquatic ecosystems present in low spots on the waste ground surface
Generally, the natural systems which are present are limited by operations in
the active portion of the landfill and form a corridor along the perimeter berm

from near well site 75 (Figure 2.5), on the 01d St. Charles Rock Road, clockwise
to the main entrance to the landfill near well site 68, along St. Charles Rock
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Road. The following observation and descriptions demonstrate the biological
variety of these sites.

The flora of the perimeter berm extending from the southwest clockwise to the
area of the main entrance to the landfill present a series of contrasts. Along
the 01d St. Charles Rock Road, the bottom and lower slope of the berm is heavily
influenced by the nearby mature silver maple (Acer saccharinum), boxelder

(Acer negundo), oak (Quercus), sycamore (Platanus), green ash (Fraximus
pennsylvanica), and eastern cottonwood (Populus deltoides) trees associated
with the old channel of Creve Coeur Creek. At the corner, between wells 59 and
60 (Figure 2.5), large silver maple -and boxelder trees form a dense stand in the
moist soils at the base of the berm. The density of these trees declines on
this slope extending toward the north (well 61) and the Butler-type Building
corner. The extension of this slope toward the northwest is dominated by a
dense willow-like thicket in which a few eastern cottonwoods and a hawthorn
tree have established. From this northwest corner of the landfill to the
eastern limit of the trees between the landfill and St. Charles Rock Road (well
65), the exterior slope of the berm is dominated by dense stands of small and
large eastern cottonwoods. This latter occurrence reflects the influence of
the well-established eastern cottonwoods and sycamores associated with the per-
manent pond just north of this site (Figure 2.9). The ground cover along

these exterior slopes consists of grasses, forbs, plants common to disturbed
areas, seedling cottonwoods, and shrubs. A well-manicured grass groundcover
continues from the limit of the trees to the area around the main entrance of

the landfill and well 68. This vegetation contributes to the partial stabi-
lization of the steep exterior slopes.

The somewhat drier top and the short, interior slope of the berm, colonized by
prairie grasses such as bluestem (Andropogon), blends into the irregular sur-
face of the inactive portion of the landfill. Depressions in this surface
allow water to collect and tal) grasses, foxtail, and plants characteristic

of disturbed areas [e.g., ragweed (Ambrosia), mullein (Verbascum), pokeweed
(Phytolacca), cinquefoil (Potentilla), sunflower (Helianthus), and plantain
(Plantago)] are replaced by characteristic wetland species [e.g., algae
(Spirogyra), cattails (Typha), sedges (Carex), and smartweed (Polygonium)].
Young eastern cottonwoods are established at several of these wet sites.
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Generally, the surface vegetation of the inactive landfill gives way to barren
waste ground around the Butler-type Building location and the barren terrain
associated with recent landfill activities.

Animals were observed associated with these habitats. Cottontail rabbits
(Sylvilagus) were encountered most frequently and their fecal pellets were ob-
served on the landfill. Density of fecal material was particularly heavy in
the thickets on the exterior slopes of the perimeter berm. In this regard,
coyote (Canis latrans) feces containing rabbit fur were observed. Small mammals
(rodents) were not seen but could certainly be present in these areas. Large
ungulates also were not sighted, but tracks and feces of white-tailed deer indi-
cate that they utilize the landfill.

The only birds observed were a crow (Corvus), several robins (Turdus), and white-
crowned sparrows (Zonotrichia leucophrys). This certainly does not reflect the
extent to which birds utilize these habitats, for observations were made early

in the spring. It is readily apparent that returning migratory passerines would
utilize the surface vegetation and berm thickets for nesting, cover, and feed
later in the season. It is also possible that waterfowl could utilize the perma-
nent ponds on the landfill and adjacent to St. Charles Rock Road. Twelve scaup
(Aythya) and mallards (Anas) were observed on the lagoon which serves as part

of the landfill waste water treatment facility.

Small puddles contained characteristic aquatic invertebrates and at least two

species of amphibians. Casual examination of these shallow waters revealed
three genera of snails (Physa, Lymnaea, Helisoma), an isopod (Asnellus),

cyclopoid copepods, and cladocerans. Aquatic insect larvae were not observed;
however, this does ndt rule out their presence. The sighting of a bullfrog
tadpole (Rana catesbeiana) and audition of spring peepers (Hyla), indicates
these ponds are utilized as breeding sites. No fish were observed in these

puddles on the landfill surface; however, a dead gizzard shad (Dorsoma cepedianum)
was seen in the pond adjacent to St. Charles Rock Road. The only reptiles
seen were the water snake (Nerodia) and the garter snake (Thamnophis).

Although the northwest inactive portion of the landfill is posted with "No
Trespassing" signs, it was evident that humans do encroach on these habitats.
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Fishing tackle was found tangled in power lines and trees, and spent small-
gauge shotgun shells were found on the landfill surface and berms.

2.11 Demographics

The West Lake Landfill is located in the northwestern portion of the city of
Bridgeton, in St. Louis County, Missouri. Earth City Industrial Park is located
on the floodplain 1.5 to 2 km (0.9 to 1.2 miles) northwest of the landfill.
Population density on the floodplain is generally less than 10 persons per
square kilometer (26 persons per square mile); and the daytime population

(including factory workers) is much greater than the number of full-time resi-
dents.

Major highways in the area include Interstate 70 (I-70) and Interstate 270
(I1-270), which meet south of the landfill at Natural Bridge Junction (Fig-

ure 1.1). The Earth City Expressway and St. Charles Rock Road lie, respectively,
west and east of the landfill. The Norfolk and Western Railroad passes about

1 km (0.6 mile) from the northern portion of the landfill (Figure 1.1). Lambert
Field International Airport is located 6 km (3.7 miles) east of the West Lake
Landfill.

In addition to factories at Earth City, plants are operated by Ralston-Purina
and Hussman Refrigeration across St. Charles Rock Road. The employees of
these two plants probably comprise the largest group of individuals in close
proximity to the contaminated areas for significant periods of time. The
Ralston-Purina facilities are located 0.4 km (0.2 mile) northeast of the
Butler-type Building location at the landfill. Considering that land in this
area is relatively inexpensive and that much of it is zoned for manufacturing,
industrial development on the floodplain will likely increase in the future.

Two small residential communi;ies are present near the West Lake Landfill.
Spanish Lake Village consists of about 90 homes and is located 1.5 km (0.9 mile)
south of the landfill, and a small trailer court lies across St. Charles Rock
Road, 1.5 km (0.9 mile) southeast of th: site (Figure 2.1). Subdivisions are
presently being developed 2 to 3 km (1.2 to 1.9 miles) east and southeast of the
landfill in the hills above the floodplain. Ten or more houses lie east of the
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landfill scattered along Taussig Road. The city of St. Charles is located
north of the Missouri River at a distance greater than 3 km (1.9 miles) from
the landfill.

Areas south of the West Lake Landfill are zoned residential; areas on the

other sides are zoned for manufacturing and business (Figure 2.2). Most of

the Tandfill is zoned for light manufacturing (M-1). However, approximately
0.3 km? (0.12 mi2) of the northern portion of the landfill is zoned for residen-
tial use; this includes the contaminated area around the Butler-type Building
site. The field northwest of the landfill between 01d St. Charles Rock Road

and St. Charles Rock Road is under cultivation. Trends indicate that the
population of this area will increase, but the land will probably be used
primarily for industrial facilities. |
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3 RADIOLOGICAL CHARACTERIZATION OF THE SITE

3.1 Radiological Surveillance

Approximately 43,000 mt (47,000 tons) of contaminated soil were reported to have
been disposed of in the landfill. A fly-over radiological survey performed for

.the NRC in 1978 identified two areas of contamination at the West Lake Landfill.

Subseqdent]y, from August 1980 through the summer of 1981, the Radiation
Management Corporation (RMC), under-contract to the NRC, performed an onsite
evaluation of the West Lake Landfill (NRC, NUREG/CR-2722). The purpose of this
survey-was to clearly define the radiological conditions at the landfill. The
results were to be utilized in performing an engineering evaluation to determine
if remedial actions should and could be taken.

The area to be surveyed was divided into 10-m (33-ft) grid blocks and included
the following measurements:

(1) external gamma exposure rates 1 m (3.3 ft) above the surfaces and beta-
gamma count rates 1 cm (0.4 in.) above surfaces

(2) radionuclide concentrations in surface soils
(3) radionuclide concentrations in subsurface deposits

(4) gross activity and radionuclide concentrations in surface and subsurface
water samples

(5) radon flux emanating from surfaces
(6) airborne radioactivity

(7) gross activity in vegetation
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3.2 Survey Results

External Gamma

Figure 3.1 shows the two areas of elevated external radiation levels as they
existed in November 1980, at the time of the preliminary RMC site survey. As
can be seen, both areas contained locations where levels exceeded 100 pR/hr at
1m (3.3 ft). In Area 2, gamma levels as high as 3000 to 4000 pR/hr were
detected. The total areas exceeding 20 pR/hr were about 1.2 ha (3 acres) in
Area 1 and 3.6 ha (9 acres) in Area 2.

External gamma levels measured in May and July of 1981 decreased significantly,
especially in Area 1, because approximately 1.2 m (4 ft) of sanitary fill was
added to the entire area and an equal amount of construction fill was added to
most of Area 2. As a result, only a few hundred square meters (a few thousand
square feet) in Area 1 exceed 20 pR/hr. 1In Area 2, the total area exceeding
20 pyR/hr decreased by about 10%, and the highest levels were about 1600 pR/hr,
near the location of the Butler-type building.

Surface Soil Analyses

A total of 61 surface soil samples were gathered and analyzed on site for gamma
activity. Samples were normally stored 10 to 14 days to allow ingrowth of radium
daughters. Concentrations of U-238, Ra-226 (from Pb-214 and Bi-214), Ra-223,

Pb-211, and Pb-212 were determined for each sample. Surface soil samples are
located in Figures 3.2 and 3.3. '

In all soil samples, bn1y uranium and/or thorium decay chain nuclides and K-40
were detected. Offsite background samples were on the order of 2 pCi/g Ra-226.
Onsite samples ranged from about 1 to 21,000 pCi/g Ra-226, and from less than
10 to 2100 pCi/g U-238. 1n those cases where elevated levels of Ra-226 were
detected, the concentrations of U-238 were generally anywhere from a factor of
2 to 10 lower. In cases of elevated sample activity, daughter products of both
U-238 and U-235 were found.



In general, surface activity was limited to Area 2, as indicated by surface
beta-gamma measurements. Only two small regions in Area 1 showed contamination;
both were near the access road across from the site offices.

In addition to onsite gamma analyses, 12 samples were submitted to RMC's radio-

chemical laboratories for thorium and uranium radiochemical determinations. The
results show all samples contain high levels of Th-230. The ratio of Th-230 to

Ra-226 (Bi-214) is about 20 to 1.

Subsurface Soil Analysis

Subsurface contamination was assessed by extensively "logging" holes drilled
through the landfill. Several holes were drilled in areas known to contain con-
tamination, then additional holes were drilled at intervals in all directions
until no further contamination was encountered. A total of 43 holes were
drilled, 11 in Area 1 and, in Area 2, 32 including 2 nearby offsite wells for
monitoring water. A1l holes were drilled with a 6-in. auger and lined with 4-in.
PVC (pb]yviny] chloride) casing. The location of these auger holes is shown in
Figures 3.4 and 3.5.

Each hole was scanned with an Nal(T1) detector and rate meter system for an
initial indication of the location of subsurface contamination. On the basis
of the initial scans, 19 holes were selected for detailed gamma logging using
the intrinsic germanium (IG) detector and multiple channel analyzer.

The results of the Nal(T1) counts and IG analyses show concentrations of Bi-214,
as determined by the IG system, ranged from less than 1 to 19,000 pCi/g. For
those holes where both NaI(T1) counts and IG counts were made, a good correla-
tion between gross NaI(T1) counts and Ra-226 concentrations, as determined by
in situ analysis of the daughter Bi-214 by the IG system, was found.

It was determined that the subsurface deposits extended beyond areas where sur-
face radiation measurements exceeded 5 pCi/g. The approximate area of subsurface
contamination compared to the area of elevated surface radiation levels shows a
total difference in areas of 2 ha (5 acres). '
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The variations of contamination with depth for Areas 1 and 2 are shown in
Figure 3.6. As can be seen, the surface elevations vary by about 6 m (20 ft),
and the highest elevations occur at locations of fresh fill. Contamination

(>5 pCi/g Ra-226) in several areas is found to extend from the surface to
appreciable depths, about 6 m (20 ft) below the surface in two cases. In
general, the subsurface contamination appears to be a continuous single layer,
ranging from 0.6 to 4.6 m (2 to 15 ft) thick, located between elevations of 139
to 144 m (455 to 480 ft) and covering 6.5 ha (16 acres) total area.

In Figures 3.7 and 3.8, representations of the subsurface deposits are provided
on the basis of auger hole measurements. These representations are consistent
with the operating history of the site, which suggests that the contaminated
material was moved onto the site and spread as cover over fill material. Thus,‘ﬂé

one would expect a fairly continuous, thin layer of contamination, as indicated
by survey results.

Nonradiological Analysis

Six composite samples were submitted to RMC's Environmental Chemistry Labora-
tory for priority pollutant analysis. Five samples were taken from auger holes
(one from Area 1 and four from Area 2) and the sixth from the West Lake leachate
treatment plant sludge. The results indicate a significant presence of

organic solvents in Area 2 samples. The results o% the leachate sludge

analysis were not as high as any of the soil samples.

A chemical analysis of radioactive material from both areas was also performed
by RMC's laboratory. Results show elevated levels of barium and lead in most

cases.

Background Radioactivity Measurement

Various offsite locations were selected for reference background measurements.
The results of these measurements were within the normal range.
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Airborne Radioactivity Analyses

Both gaseous and particulate airborne radiocactivity were sampled and analyzed
during this study. Since it was known that the buried material consisted par-

tially or totally of uranium ore residues, the sampling program concentrated on
measuring radon and its daughters in the air. Two methods were used: the first

was a scintillation flask method for radon gas and the second was analysis of
filter paper activity for particulate daughters.

A series of grab samples using the accumulator method were taken between May
and August of 1981. A total of 111 'samples from 32 Jocations was collected.
Measurable radon flux levels ranged from 0.2 pCi/m2s in low background areas
to 865 pCi/m2s in areas of surface contamination.

At three locations, repetitive measurements were made over a period of 2 months.

These results are plotted in Figure 3.9. As can be seen, significant fluctua-
tions were observed at two locations. The fact that these fluctuations were
real and not measurement artifacts was later confirmed by duplicate charcoal
canister samples, as described below.

A total of 35 charcoal canister samples was gathered at 19 locations over a
3-month period. The results show levels ranging from 0.3 pCi/m?s to 613
pCi/m?s. On 24 different occasions, the charcoal canisters and accumulator
were placed in essentially the same locations, at the same time, for duplicate
sampling. The results of this side-by-side study show generally good
correlation between the two methods.

A set of 10-minute high-volume particulate air samples was taken to determine
both short-lived radon daughter concentrations and long-lived gross alpha
activity. The highest levels were detected in November 1980, near and inside
the Butler-type building which has since been removed. These two samples
approximately equal NRC's 10 CFR Part 20, Appendix B, alternate concentration
limit of one-thirtieth WL for unrestricted areas.

In addition to the routine 10-minute samples, five 20-minute high-volume air
samples were taken and counted immediately on the IG gamma spectroscopy system
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to detect the presence of Rn-219 daughters. All samples were taken near sur-
face contamination. In addition to Rn-222 daughter gamma activities, Rn-219
daughters were detected by measuring the low-abundance gamma rays of Pb-211.
Concentrations of Rn-219 daughters ranged from 6 x 10-11 to 9 x 10-1° uCi/cc.

Vegetation Analysis

Vegetation samples included weed samples from onsite locations and farm crop
samples (winter wheat) near the northwest boundary of the landfill. This loca-
tion was chosen because runoff from the fill onto the farm field was possible.
No elevated activities were found in these samples. ' %

Water Analyses

A total of 37 water samples was taken: 4 in the fall of 1980, and the remainder
in the spring and summer of 1981. One sample was equal to the U.S. Environmen-
tal Protection Agency (EPA) gross alpha activity standard for drinking water of
15 pcf/liter and that was a sample of standing water near the Butler-type
building. Several samples, including all the leachate treatment plant samples,
exceeded the EPA drinking water screening level for gross beta which would
require isotopic analyses. Subsequent isotopic analyses indicated that the

beta activity could be attributed to K-40. None of the offsite samples *
exceeded either EPA standard or screening level.

In 1981, MDNR collected 41 water samples which RMC analyzed for radicactivity
(Table 3.1). Of these samples, 5 were background, 10 were onsite surface

water, 10 were shallow groundwater standing in boreholes, and 16 were landfil]
leachate. From these data, background activity is estimated as 1.2 pCi/liter
gross alpha and 27 pCi/liter gross beta. Results in Table 3.1 show the

gross alpha in two water samples exceeded or equaled 15 pCi/1; the gross beta in
ten water samples exceeded 50 pCi/1. Most of the gross beta activity comes from

7 naturally occurring K-40 as determined from subsequent isotopic analysis.

In addition, groundwater samples in perimeter monitoring wells at the West
Lake Landfill were taken by UMC personnel and ORAU in 1983, 1984, and 1986.
The well locations are shown in Figure 2.5 and the results are presented in
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Tables 3.2 and 3.3. Results in Table 3.2 show the gross alpha in two water samples
slightly exceeded 15 pCi/1; the gross beta were all below 50 pCi/1 in all water
samples. Table 3.3 shows analyses were below 15 pCi/1 for gross alpha and 50 pCi/1
for gross beta for all the wells.

3.3 Estimation of Radioactivity Inventory

In examining the RMC report for bore hole samples (Table 3.3), it is noted that
the naturally occurring U-238 to Th-230 to Ra-226 equilibrium has been disturbed.
The RMC report (NRC, NUREG/CR-2722) indicates that the ratio of Ra-226 to U-238
is on the order of 2:1 to 10:1. This observation is consistent with the history
of the radionuclide deposits in the West Lake Landfill, i.e., that they came
from the processing of uranium ores to extract the uranium content and that the
radioactive material at West Lake came from the former Cotter Corporation
facility on Latty Avenue (presently occupied by Futura Coatings Company) in
Hazelwood, Missouri. This location contains contamination from ore processing
residues from which uranium had been previously separated, leaving the daughters
behind at relatively higher concentrations. Additionally, it is noted in the
RMC report that the ratijo of Th-230 to Ra-226 is on the order of 5:1 to 50:1.
This indicates that radium has also been removed. Other data are avatlable in
the Latty Avenue site study (Cole, 1981). Table 3.4 presents the radionuclide
concentrations in Latty Avenue composite samples.

Using the RMC data and averaging the auger hole measurements over the two volumes
of radioactive material found in Areas 1 and 2, a mean concentration of 90 pCi/g
was calculated for Ra-226. Also, the ratios of Th-230 to Ra-226 were esta-
blished since the level of Th-230 will determine the increase of Ra-226 with
time. Although the ratio of Th-230 to Ra-226 ranged from 5:1 to 150:1, most of
the data were in the 30:1 to 50:1 range. To ensure conservatism in estimating
the long-term effects of Ra-226, a ratio of 100:1 was used for all further
calculations.

Using the Th-~230:Ra-226 ratio of 100:1, the Th-230 activity is 9000 pCi per
gram. If the U-238 concentration (as well as U-234 which would be similarily
separated from the ore) is a factor of 5 less than Ra-226, this implies about
18 pCi yY-238 per gram. Thé total mass of radioactive material (having Ra-226
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concentrations of 5 pCi/g or more) in the landfill was estimated by visually
integrating the volume of radioactive material from graphs and multiplying by

an average soil density, resulting in 1.5 x 10!! grams (150,000 metric tons) of
contaminated soil. These numbers indicate that there are about 14 Ci of Ra-226
contained with its decay products in the radioactive material in the landfill.
The material also contains about 3 Ci each of U-238 and U-234, and about 1400 Ci
of Th-230. These estimates indicate the order of magnitude of the quantities

to be dealt with, although the estimate for Th-230 is regarded as conservatively
large.
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Figure 3.2 Location of surface soil samples, Area 1
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Figure 3.3 Location of surface sofl samples, Area 2



oA

T 7 G \

l Zo— \L)
\ // 0A 08 OC 0D OF OF 0G ouoa\m:x’gt}gouocpop oa or
o N
\\ ~
~

Note: Line B-B indicates cross-sectional area
shown in Figure 3.7.

Source: NUREG/CR-2722, Figure 9, p. 33.

Figure 3.4 Location of auger holes, Area 1
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Figure 3.5 Llocation of auger holes, Area 2
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Figure 3.7 Cross-section B-8 showing subsurface deposits in Area 1
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Table 3.1 RMC radionuclide analyses of water samples
from the West Lake site taken by MDNR

in 1981
Type of
Sample # sample* Gross alpha (pCi/1) Gross beta (pCi/1)
7001 S 3.11 22.5
7002 S 8.00 23.4
7003 S 1.56 9.88
- 7019 ) 1.91 30.0
7025 S 1.56 36.5
7028 3 45.2 ~ 87.8
7029 S <0.64 <1.34
7030 ) 0.52 35.1
7031 ) 1.43 ' 26.3
7004 B 1.04 19.7
7021 B 1.56 29.1
7027 B 1.04 32.5
7032 B <0.05 26.3
7033 B 1.04 29.0
7009 G 4.50 22.3
7010 G 2.60 15.2
7011 G 3.12 10.6
7012 G 7.10 16.6
7017 G 0.52 33.6
7018 G 6.76 36.1
7020 G 8.84 30.1
7026 G <2.0 38.9
2 G 15.0 41.0
3 G 2.9 7.6

See footnote at end of table.
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Table 3.1 (Continued)

Type of
Sample # sample* - Gross alpha (pCi/1) Gross beta (pCi/1)
7013 L <3.0 1.30
7014 L <3.0 130
7015 L <3.0 103
7016 L <3.0 98.9
7022 L 3.45 107
7023 L <3.0 122
7024 L <3.0 86.7
7034 L <3.0 10.3
7035 L <3.0 84.5
7036 L <3.0 69.6
1 L 7.3 80
4 L <3.0 26
Type of
Sample # sample* Ra-226 (pCi/1) K-40 (pCi/1)
7014 L <1.6 138
7015 L 3.9 136
7016 L <l.6 98.9
7022 L 2.4 104
7028 S 1.6 124
*S = surface sample
B = offsite, background
G = groundwater from boreholes
L = leachate
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Table 3.2 Radiological quality of water in perimeter monitoring wells of
West Lake Landfill (concentrations reported in pCi/1)

Well # Ra-226 Gross alpha* Gross beta* Gross alpha** Gross beta**
18 - - _ - 12.5 12.5
59 <3 3.2 9.9 - -

60 - - 20.5 20.8
61 - - 2.7 13.9
62 <3 2.8 7.4 3.5 8.5
63 - - - 2.2 7.0
65 <3 12.4 33.1 5.7 6.3
66 <3 4.3 6.9 - -

67 <3 5 5.3

68 <3 18.2 18.8 - -
50*** <3 5 7.7 1.3 8.1

*Samples taken November 15, 1983.
*xSamples taken March 21, 1984, by UMC personnel, analyzed by Environmental
Health Lab of St. Louis County Health Department, Clayton, Missouri.
Xx*Well #50 used as background.
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Table 3.3 Radionuclide concentrations in well water samples: May 7-8, 1986

Concentrations (pCi/1)

Radionuclide Well 502 well 51 Well 52 Well 53 Well 54 Well 55  Well 56
Gross alpha 2.2 2.2 1.9 11 4.4 4.8 5.7
Gross beta - 1.5 4.4 7.5 16 14 14 12
Ra-226 b -- -- 0.4 - - 0.2
Ra-228 -- -- -- 1.7 -- -- 0.3
U-total - -~ -- 22 -- -- 8.9
Th-228 . -- -- -~ 0.5 - -- 0.3

w Th-230 -- -- - 0.9 S -- 0.9

= Th-232 - - . 0.3 S - 0.8

Depth to water (m) 5.0 3.8 3.2 3.3 15.5 11.5 11.5



Table 3.3 (Continued)

- Concentrations (pCi/1)

Radionuclide Well 58 Well 59 Well 60 Well 61 Well 62 Well 65 Well 66
Gross alpha 5.8 11 14 3.3 5.6 3.5 1.8
Gross beta - 15 46 19 14 10 7.4 9.9
Ra-226 0.3 0.3 2.5 -- 0.8 -- --
Ra-228 2.9 0.5 1.6 -- 0.6 -- -
U-total 13 25 19 -- 2.3 - --
Th-228 0.6 0.5 0.5 -- 0.8 -- --
w Th-230 1.5 0.2 4.4 -- 12 - ..
N Th-232 0.7 0.1 0.1 -- 0.6 - --
Depth to water (m) 14.0 Not 3.5 4.5 - 4,2 1.9 1.9

determined



Table 3.3 (Continued)

Concentrations (pCi/1)

Radionuclide Well 67 Well 68 Well 72 Well 73 Well 75 Well 76  Well 80
Gross alpha 8.4 0.9 1.4 6.5 11 3.6 0.4
Gross beta S 7.1 1.9 4.6 7.7 22 6.9 3.2
Ra-226 0.7 0.3 -- -- -
Ra-228 0.3 0.9 .- -- --
U-total 7.4 3.1 16 -- 2.2
Th-228 0.9 1.7 0.6 -- 0.3
w Th-230 9.9 6.7 12 -- 0.0
O Th-232 0.2 0.2 0.2 - 0.1
Depth to water (m) 1.5 4.4 10.0 8.4 7.6 13.8 5.3



Table 3.3 (Continued)

Concentrations (pCi/1)

Radionuclide Well 81 Well 82 Well 83 Well 84 Well 87 Well 88 Well 89

Gross alpha 7.9 17 9.0 13 1.5 11 3.7
Gross beta 16 47 18 27 7.2 18 9.1
Ra-226 0.8 0.3 3.4 1.7 -- 2.3 -
Ra-228 0.4 0.4 4.6 5.8 -- 0.2 -
U-total 4.9 13 1.6 9.0 -- 3.0 --
Th-228 0.9 0.4 0.2 0.6 -- 1.1 -
w Th-230 0.9 1.8 0.4 L3 -- 1.5 --
® Th-232 0.3 0.3 1.0 1.1 - 4.0 --

Depth to water (m) 4.8 5.1 3.9 7.0 9.4 8.6 7.5



Table 3.3 (Continued)

. Concentrations (pCi/1)

Radionuclide Well 90 Well 92 Well 93 Well 94
Gross alpha 2.2 7.3 7.4 1.6
Gross beta - 6.8 11 22 9.9
Ra-226 ' -- 1.0 1.6
Ra-228 -- 0.8 1.4
U-total ' -- 17 6.0
Th-228 -- 0.5 0.8
w Th-230 -- 0.1 0.7
y Th-232 -- 0.4 1.6
Depth to water (m) 4.1 13.1 4.7 2.1

qRefer to Figure 2.5 for well location.

bDash indicates analysis not performed.
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Table 3.4 Radionuclide concentrations in Latty Avenue composite samples

Concentrations (pCi/gm)

Sample

U-235 U-238 Th-232* Th-230 Th-228 Ra-226 Ra-228

Pa-231 Ac-227

Composite 1

3.6 £ 0, 3** 82 + 8 2.3+0.6 8770 £+ 100 2.11+0.5 641 2.3%0.6

114 £ 2 205 £ 2

Composite 2 4.4 + 0.3 62 £ 15 1.5+ 0.5 890+370 2.0+0.5 501 1.5+0.5 1178 Not
' Performed
Average 4.0t 0.2 72 £ 9 1.9+0.4 8860190 2.1+0.3 57+1 1.9+0.4 1161 4 205 + 2
*Based on Ra-228 and assumption of secular equilibrium of thorium decay series.

XXfprrors ar

Source:

e 20 based only on counting statistics.

Table 2 (Cole, 1981).



4 APPLICABILITY OF THE BRANCH TECHNICAL POSITION

The NRC has established a Branch Technical Position (BTP) which identifies

five acceptable options for disposal or onsite storage of wastes containing

low levels of uranium and thorium (46 FR 52061, October 23, 1981). Options 1-4
provide methods under 10 CFR 20.302, for onsite disposal of slightly contam-
inated materials, e.g., soil, if the concentrations of radioactivity are small
enough and other circumstances are satisfactory. " The fifth option consists of

%K

-onsite storage pending availability of an appropriate disposal method. Table

4.1 shows the radionuclide concentrations specified for the disposal options.

The materia) present in the West Lake Landfill is a form of natural uranium
with daughters, although the daughters are not now in equilibrium. As
mentioned above, the average concentration of Ra-226 in the West Lake Landfill
wastes is about 90 pCi per gram, which (considered by itself) falls into
Option 4 of the BTP since Option 4 criteria are controlled by the Ra-226
content in the wastes (i.e., 200 pCi of U-238 plus U-234 per gram would be
accompanied by 100 pCi of Ra~226 per gram). However, because of the iarge
ratio of Th-230 radioactivity to that of Ra-226, the radioactive decay of the
Th-230 will increase the concentration of its decay product Ra-226 until

these two radionuclides are again in equilibrium. Assuming the ratio of
activities of 100:1 used above, the Ra-226 activity will increase by a factor
of five over the next 100 years, by a factor of nine 200 years from now, and
by a factor of thirty-five 1000 years from now. A1l radionuclides in the
decay chain after Ra-226 (and thus the Rn-222 gas flux) will also be increased
by similar multiples. Therefore, the long-term Ra-226 concentration will
exceed the Option 4 criteria.
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Table 4.1 Summary of maximum soil concentrations permitted
under disposal options

Source: 46 Federal Register 52061

Disposal options

Kind of material 18 2b 3¢ 4d

Natural thorium (Th-232 + Th-228) 10 50 - 500
with daughters present and in
equilibrium.” (pCi/g)

Natural uranium (U-238 + U-234) .- 10 - 40 200
with daughters present and in
equilibrium. (pCi/g)

aBa_sed on EPA uranium mill tailings cleanup standards.

bConcentrations based on limiting individual intruder doses to

170 mrem per year.
CConcentration based on limiting equivalent exposure to 0.02 WL or less.
dConcentrations based on limiting individual intruder doses to 500 mrem

per year and, in cases of natural uranium, limiting exposure to Rn-222
and its decay product airborne alpha emitters to 0.02 WL or less..



5 REMEDIAL ACTION ALTERNATIVE CONSIDERATIONS

The radioactive material as it presently exists does not pose an immediate
health hazard for individuals living or working in the area of the 1andfi11:*<‘
However, there {s a long-term potential for the radioactive material to pose a
health problem. Therefore, this section discusses six (A~F) possible courses
of action, of which all but A and D are considered temporary. Option A, in
which no remedial action {s proposed, is unacceptable because the

concentrations of radionuclides in the landfill will become too high; Option A

described for comparison purposes only, Costs are based on the Dodge Guide
to Public Works and Heavy Construction, 1984. g

5.1 Option A: No Remedial Action

Under Option A, no remedial work would be done on the West Lake site. The land-
£i11 and the radioactive soil would be left in their present condition. The
contaminated areas would be available for demolition fill emplacement and final
closure. It is not certain how much additional fil1l would be emplaced. Filling
would be followed by normal landfill closure operations.

Normal closure procedures consist of applying at least 0.61 m (2 ft) of com-
pacted final cover. A 0.3-m (1 ft) layer of topsoil would be placed over the
cover and upgraded to support vegetation. Establishment of a:vegetative cover
would require seeding, liming, and fertilization. Surface seeps of leachate
would be eliminated. Maintenance of the monitoring wells would be required to
allow continued sampling by MDNR, should MDNR require such action. The public
would be discouraged from entering the site. After closure, a detailed descrip-
tion of the site would be filed with the County Recorder of Deeds. This de-
scription would include: a legal description of the site, types and location
of wastes present, depth of fill, and description of any environmental control
or monitoring systems requiring future maintenance (MONR, January 1383). MDNR
regulations also specifically prohibit excavation or disruption of the closed
landfill without written approval of MDNR; no time frame is stated with this
regulation (MDNR, 1975).



There would be no further cost under this option since no remedial actions would
be taken; i.e., costs are normal landfill costs.

5.2 Option B: Stabilization on Site With Restricted Land Use

Two areas in the landfill contain radicactive material. Therefore, the work
required for this option is described separately for each area. Never-
theless, restrictions would be imposed on the use of land within each area.
This would discourage future activities on these areas which might expose
individuals to radioactivity. No additional landfill would be permitted to be
deposited on either area. :

Area 1

It is believed that a total of 2 to 3 m (7 to 10 ft) of soil has been added
to most of Area 1 since the 1981 land survey by RMC. This cover has altered
the radiation environment of the site. Measurements by Oak Ridge Associated
Universities (ORAU) personnel in March 1984 (Berger) showed that only a very
small area exceeded the exposure rate of 20 pyR/hr at 1 m. By extending the
cover 20 m (66 ft) outward in all directions from the area showing an.unaccept-
able surface exposure rate, the shallow wastes likely to give high rates of
radon emanation will also be covered. The amount of radiocactive debris in
Area 1 is relatively minor compared with that present in Area 2. Therefore, a
_soil cover of 1.5 m (5 ft) is considered adequate to reduce surface exposure
rates and radon emanation. After the soil cover is in place, a layer of
topsoil.0.3 m (1 ft) thick would be emplaced, seeded, and mulched.

Area 2

Vegetation over Area 2 as well as on the slope of the berm would be cleared and
placed in the demolition portion of the landfill or disposed of as is convenient.
Brush should not be left in place and covered since this may reduce the integrity
of the soil cap. Grass should be mowed, and may be left in place.

The berm on the northwest portion of the landfill which contains an estimated
7,500 m3 (9,800 yd3) of contaminated soil would be excavated and redeposited in
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layers in a secure portion of the landfill. The actual amount can be determined
by survey during implementation of the work.

A1l equipment and materials now stored over Area 2 would be removed to other
portions of the site or disposed of as is convenient to the owners. Gravel
piles found on Area 2 should be removed to other portions of the site after
having been surveyed to ensure that contaminants have not been mixed with the
gravel. However, the lower 10 to 15 cm (4 to 6 in.) of rock should be left in
place and covered with the soil cap, since this gravel may have become mixed
with contaminated soil.

Such stabilization would place the contaminated soil well below the surface and
would prevent radioactive materials from eroding as can now occur along sections
of the berm. Stabilization would require emplacement of a soil cover of 48,000 m3
(63,000 yd3) to give a final slope of 3:1 with 1.5 m (5 ft) of soil at the top
of the berm. At least 1.5 m (5 ft) of soil cover would be used, as this much
soil will be required to reduce radon gas exhalation. The final slope of 3:1
on the berm would be shallow enough to prevent failure and, after the cover is
emplaced, it should be further covered with at least 0.3 m (1 ft) of topsoil
and seeded with native grasses to prevent erosion. The slope would be directed
radially outward from the center of the cap. An interceptor ditch would be
provided around the cap to channel runoff and prevent gullies from being cut
into the stabilized cover. The cover soil presently used in the landfilling
operations may be used to stabilize the berm. This soil is-a clay silt (loess)
excavated near the West Lake Landfill site. |

The portion of Area 2 to be covered by the soil cap includes that portion of
the 1andfill identified in the RMC survey as having surface exposure rates
greater than 20 pR/hr at 1 m (3.3 ft) above ground level, along with those
areas in which auger holes revealed radium-bearing soil within 1 m of the sur-
face. The shallow contaminants may be sufficiently shielded to produce low
surface exposure rates; however, these shallow deposits will still produce
radon emanations greater than the desired level of 20 pCi/mzs. Therefore, the
soil cover must be extended over these areas of shallow contamination.



The cover soil used should be capable of compaction to a permeability of less
than 10-7 cm/s in order to keep radon release and soil leaching as low as pos-
sible. This value is based on common practices used for sealing of hazardous
waste landfills. Because accurately measuring permeability of this magnitude
is difficult, the value of 10-7 cm/s should be used only as a target cri-
terion which should, if possible, be bettered. If laboratory testing of the
cover soil presently used at the West Lake Landfill indicates that this perme-
ability can be achieved, this soil would be acceptable for use as the soil cap.
Otherwise, clay soil would have to be imported from off the site to be used in
constructing the soil cap.

The overall estimated cost for the required work under Option B is approximately
$360,000 (Table 5.1) and would requife about 2 months to complete. Costs of this

option may be higher if the total quantity of contaminated material to be moved
is higher than the estimated quantity.

5.3 Option C: Extending the Landfill Off Site

Soil eroding on the northwest berm of Area 2 is carrying contaminated soil off
the landfill property onto an adjacent cultivated field. A contributtng factor
to the erosion is the steepness of the berm. It would, therefore, be desirable
to lessen the slope's steepness by extending the berm onto the adjacent field.
This option would require the acquisition of approximately 2 ha (5 acres) of
land not owned by the landfill company.

In this option, Area 1 would be treated the same as in Qption B. The contamin-
ated portion of the northwestern berm of Area 2 would not be disturbed. Instead
the existing berm would be extended 13 to 16 m (42 to 52 ft) onto the adjacent
field. This would require an additional solid volume of approximately 20,200 m3
(26,400 yd3) to give a final slope of 3:1 with 1.5 m (5 ft) of soil on top of
the berm. As in Option B, this cover should receive an additional 0.3 m (1 ft)
of topsoil and be seeded with native grasses to prevent erosion.

This option will require the relocation of three transmission poles. All other
necessary work for Option C is as described for Option B.
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The overall estimated cost for required work under Option C is approximately
$470,000 (Table 5.2) and would require about 2 months to complete. The extent
of work required under this option is well defined.

5.4 Option D: Removing Radioactive Soil and Relocating It ﬁ’( *

This option would involve excavating and removing all contaminated soil and
debris from the West Lake Landfill and relocating it to an authorized disposal
facility.

Vegetation over Areas 1 and 2 would be cleared and placed in the demolition
portion of the West Lake Landfill.

A1l equipment stored on the two contaminated areas would be removed to another
portion of the site. Gravel piles in Area 2 should be removed. The lower 10 to
15 cm (4 to 6 in.) of rock should be left in place to be disposed of with other

contaminated materials, since this gravel may have become mixed with contaminated
sail at the surface.

The areas known to contain radioactive contamination at levels above the action
criteria (20 pR/hr at 1 m) would be excavated initially. Next, the excavated
area would be surveyéd to determine the extent of contamination remaining. Ex-
cavation would continue until unacceptable levels of contamination have been
removed. Immediately after excavation, the soil would be placed in 208-1iter
(55 gal) approved drums (or other approved containers) for transport. Contain-
ment in the drums will prevent the spread of dust and loose soil during
transport.

Some of the nonradiological hazardous material known to be present in the
landfill could present a serious danger to workers should they excavate into

this material. Proper precautions should, therefore, be taken as the work is
being performed.

Estimated costs under Option D would be $2,500,000 (Table 5.3). Transporting

the contaminated soil to another site and emplacing the material there would
significantly add to the cost. This option could be completed in about
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3 months, providing that a suitable disposal facility were available to receive
the contaminated waste.

5.5 Option E: Excavation and Temporary Onsite Storage in a Trench

Under this option, as much radioactive soil would be excavated as in Option D
and would be placed in a specially prepared trench on the West Lake site but
would not be placed in drums. This trench would become a temporary repository
for the radioactive soil. The trench would be surrounded by an impervious clay
liner to minimize leachate production and transport into the groundwater system.
The cap should give acceptable rates of surface exposure and acceptable rates
of radon gas release.

_As under Option D, surface vegetation, machinery, and piles of crushed rock

would be removed from the surface of areas to be excavated. Design of the
trench is based upon the "secure landfill concept" (Shuster and Wagner, 1980)
with three primary functions: eliminate direct gamma-ray exposure at the ground
surfacé, reduce radon emanation, and prevent leaching of radionuclides to the
groundwater system.

The excavated area would be cut to a maximum elevation of 140 m (460 ft) msl
over the area to be covered by the trench. The base of the trench would cover
an area 120 x 120 m (394 x 394 ft) and would have a negligible slope. Low spots
would be filled with borrow soil* compacted to at least 90% of its standard
Proctor density (SPD). Once the base for the trench has been leveled to a
final elevation of about 140 m (460 ft) ms], a blanket of borrow soil at least
1.5 m (5 ft) thick compacted to at least 90% SPD would be emplaced. Specifica-
tion of compaction of this underlayer is based on the requirement of avoiding
subsidence which could cause the clay liner to crack and fail. A clay liner
would be placed above the underlayer. The liner would be 0.5 m (1.6 ft) thick
and would have a permeability less than 10-8 cm/s (4 x 10-? in./s). An
impermeable plastic liner could also be used.

*Borrow soil refers to a clayey-silt loess (Soil Conservation Service type CL)
excavated southeast of the site for use as daily cover in the landfilling
operation. '
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Sides of the trench would be built at a 3:1 slope up to the level of the surround-
ing undisturbed landfill surface, about 143 m (470 ft) msl. The walls would
consist of an underlayer and liner as described for the base. A layer of
crusher-run limestone 0.5 m (1.6 ft) thick would be placed on top of the liner

to allow leachate buildup in the trench to be monitored and to facilitate pump-
ing should leachate buildup become a problem.

After the base and walls of the trench have been built, the previously exca-
vated debris would be placed in the trench. Then the remaining radiocactive
debris would be excavated and placed in the trench. As excavation proceeds, it
will become apparent how much volume the trench must have to contain all the
contaminated soil. At this point, the walls of the trench would be raised to
an appropriate level. Excavation and filling can then proceed until the work
is complete. The final thickness of debris is expected to be from 4 to 6 m

(13 to 20 ft).

A cover, as described below, would be placed over the debris. A 1l m (3 ft)

layer of borrow soil compacted to 90% SPD will be placed over the debris. A

clay liner 0.5 m (1.6 ft) thick of permeability less than 10-8 cm/s (4 x

10-2 in./s) would be placed over the borrow soil blanket. A 0.5-m (1.6-ft) layer
of crusher-run limestone would be placed over the clay layer to prevent
infiltration water from building up over the liner. A cover soil layer of
average thickness about 2 m (7 ft) would be placed over the rock layer.

The cover soil would be compacted and built with a surface slope of from 2¥ to
4% to minimize erosion. Three-tenths of a meter (1 ft) of top soil would be
placed over the cover layer and would be seeded and mulched to establish a vege-
tative cover.

Once the trench has been prepared to accept the soil, workers may begin to
excavate contaminated soil. As under Option C, an initial excavation would
remove the area of known contamination, and a cleanup phase would remove all
soil containing radionuclide concentrations above an action level of 15 pCi/g
Ra-226. As soon as the soil has been excavated, it would be hauled to the
trench and emplaced. The contaminated soil should be sufficiently compacted to
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prevent settling, to maintain the integrity of the soil cap. As fill is being
emplaced, the pipe for a monitoring well would be extended upward from the base
of the gravel underdrain. This well should be designed in a manner that would
allow future installation of a pump for drawing off leachate should this become
necessary.

Costs for Option E would be approximately $2,150,000 (Table 5.4). The estimated
costs vary somewhat, since the exact limits of excavation cannot be defined until
work begins. This work would require approximately # months to complete.

5.6 Option F: Construction of a STurry Wall to Prevent Offsite Leachate
Migration '

Under Option F, radioactive soil would be 1eft in place at the West Lake site.
The wastes would be stabilized by means of a soil cover (as under Option B) and
a downgradient slurry wall would be built around the contaminated soil. The
slurry wall would be intended to keep leachate from migrating off site. This
remedial action would be somewhat more effective than Option B in reducing the
potential for groundwater contamination. However, costs incurred would be
substantially higher than those for Option B or C. Benefits would be-nearly
identical to those derived by the soil cover and berm stabilization alone; the
sole advantage of Option F over Option B or C would be greater protection to
groundwater in the Missouri River alluvium. i(

Vegetation, machinery, and piles of crushed rock would have to be removed as
described for Option B. A slurry wall would be constructed by excavating a
trench [approximately 1 m (3.3 ft) wide] to the depth of bedrock. This trench
would be bored out in the presence of a mud weighted with bentonite (clay) to
keep the walls from collapsing and to keep groundwater from intruding into the
trench. The trench would be excavated in sections 6 to 8 m (20 to 26 ft) long.
Once a section of trench has been excavated, concrete would be poured by tremie
into the trench to displace the slurry. The final slurry walls would each
consist of a concrete slab about 1 m (3.3 ft) thick extending to bedrock and
partially.encircling the bodies of radioactive soil in both Areas 1 and 2. A
total of approximately 1300 linear meters (4,300 ft) of wall would be con-
structed to depths varying from 5 to 15 m (16 to 50 ft).
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After each of the slurry walls had been emplaced, fill would be added along the
face of the berm to stabilize the slope. Finally, a soil cover would be placed
over the contaminated areas. The berm would be stabilized and the soil cover
would be placed as outlined for Option B.

Costs of work required for Option F would be approximately $5,600,000 | i*%
(Table 5.5). The exact amount of slurry wall cannot be determined until work

is begun; therefore, this cost will be highly variable. Since the walls should
extend to bedrock, the depth of soil and landfill debris will govern the depth

of the required wall. Slight errors in estimating the depth of alluvium could
result in large errors in the cost estimate. It is estimated that 1t would

take 6 to 8 months to complete this option.
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Table 5.1 Itemized cost of remedial action, Option B

Item Quantity Unit price Cost Reference
Clearing and grubbing 2.9 ha $1850/ha $ 5,365 *
Remove Shuman Building == -- $ 6,200 kX
Excavate contaminated 7500 m3 $10/m3 $ 75,000 1
soil and redeposit
it at a secure site
Emplace soil cover 48,000 'm® $4.64/m3 $222,720 t
Bury clean rubble 225 m3  $12.50/m3 $ 2,812 t
Seed and mulch cover 3.3 ha $2165/ha $ 7,145 *
.Subtotal $319,242
Contingency @ 10% 31,924
Engineering and legal 15,962
fees @ 5%
Estimated total cost $360,000T?

. *Dodge Guide to Public Works and Heavy Construction, 1984.

**Ford, Bacon and Davis Ytah, Inc., "Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri,” NRC Contract No. NRC-02-77-197, 1978.
{This Butler-type building has already been removed.)

tBased on best estimated cost.
ttAdjusted for deletion of building removal.
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Table 5.2 Itemized cost of remedial action, Option C

Item Quantity Unit price Cost Reference

Clearing and grubbing 2.9 ha $1850/ha $ 5,365 *

Remove Shuman Building -~ -- $ 6,200 XX
Relocate power 3 $2060 $ 6,180 t
transmission poles
Stablize berm (fil11) 20,200 m3 $6.70/m3 $135,340 1
Emplace soil cover 48,000 m® $4.64/m? $222,720 t
Bury clean rubble 225 m3  $12.50/m3 $ 2,812 t
Seed and mulch cover 3.3 ha $2165/ha $ 7,145 *
Subtotal $385,762
Contingency @ 10% 38,576
Engineering and legal 19,290
fees @ 5%
Land acquisition 2 ha $15,500/ha 31,000 A
Estimated total cost $470,000

" *Dodge Guide to Public Works and Heavy Construction, 1984.

**Ford, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978.
(This Butler-type building has already been remdved.)

tBased on best estimated cost.
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Table 5.3 Itemized cost of remedial action, Option D

Item Quantity Unit price Cost Reference
Clearing and grubbing 2.9 ha $1850/ha $ 5,365 *
‘Remove Shuman Building -- -- $ 6,200 **
Bury clean rubble 230 mS $12.5/m3 $ 2,875 ¢
Excavate contaminated soil 70,000 m3 $5.25/m3 $ 367,500 1,1t
Site decontamination 57,600 m3 $1.4/m? $ 38,640 *xx
Packing waste for transportation 70,000 m3 $25/m® $1,750,000 ¢

Subtotal $2,170,580
Contingency @ 10% 217,058
Engineering and legal 108,529
fees @ 5%

Estimated total cost $2,500,000%**

*Dodge Guide to Public Works and Heavy Construction, 1984.

X*Eord, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978.
(This Butler-type building has already been removed.)

*xXNo costs have been included here for moving the waste, for emplacing it and
for disposal facility users fees.

1Based upon best estimate.

+tEstimated quantity of soil having Ra-226 concentrations of 15 pCi/g or more.
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Table 5.4 Itemized cost of remedial action, Option E

Item Quantity Unit price Cost Reference
Prepare secure trench 80,000 m3 $9/m3 $ 720,000 s
Clearing and grubbing 2.9 ha $1,850/ha $ 5,365 x
Remove Shuman building | $ 6,200 *x%
Bury clean rubble 230 m3 $12.5/m3 $ 2,875 *
Excavate contaminated 70,000 m3 $5.25/m3 $ 367,500 x
soil i
Site decontamination 27,600 m®  $1.40/md $ 38,640 +
Emp}ace contaminated 70,000 m® $10.3/m3 $ 722,200 x
soil
Monitoring well --- -—-- $ 6,000 x
Seed and mulich cover 0.08 ha $2,165/ha $ 200 t
Subtotal $1,868,980
Contingency @ 10% 186,900

Engineering and legal
fees @ 5%

Estimated total cost

93,450

$2,150,000

* Dodge Guide to Public Works and Heavy Construction, 1984.

*XFord, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978.

(This Butler-type building has already been removed.)
+ Based on best estimate.
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Table 5.5 Itemized cost of remedial action, Option F

Item Quantity Unit price Cost Reference
Clearing and grubbing 2.9 ha $1,850/ha $ 5,365 x
Remove Shuman building $ 6,200 kX
Relocate power 7 poles $2,060/@ $ 14,420 t
transmission poles
Construct slurry wall 11,000 m? $402/m?2 $4,422,000 *
Stabilize berm 20,200 m3 $6.70/m® $ 135,340 t
Emplace soil cap 48,000 m®  $4.64/m $ 222,720 t
Bury clean rubble 225 md $12.5/m3 $ 2,812 t
Seed and mulch cover 3.3 ha $2,165/ha $ 7,145 x
Subtotal $4,816,002
Contingency @ 10% 481,600
Engineering and legal 240,800
fees @ 5%
Land acquisition 2 ha $15,500/ha 31,000
_Estimated total cost $5,600,000

*Dodge Guide to Public Works and Heavy Construction, 1984.

**Ford, Bacon and Davis Utah, Inc., “Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri,” NRC Contract No. NRC-02-77-197, 1978.
(This Butler-type building has already been removed.)

tBased on best estimate.
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ABSTRACT

An aerial radiological survey to measure terrestrial gamma radiation was carried out over the Mallinckrodt
Nuclear Maryland Heights Facility during October 1977,

Atthe same time the following properties were also surveyed: a parcel near 9200 West Latty Avenue, which
included a portion of St. Louis International Airport; and land used by West Lake Landlill, Inc., whichis 8km
northwest of the airport.

Gamma ray data were collected by flying parallel lines 60 m apart. The total area surveyed over the three
sites was 7.4 km2, ‘

Processed data indicated that detected radioisotopes and their associated gamma ray exposure rates were
consistent with those expected from normal background emitters, except at certain locations described in

this report. _ .

Average exposure rates 1 m above the ground, as calculated from aerial data, are presented in the form of
an isopleth map. No ground sampie data were taken at the time of the aerial survey.
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1.0 INTRODUCTION

The United States Department of Energy (DOE)
maintains an aerial surveillance operation called
the Aerial Measuring System (AMS).* AMS is
operated for DOE by EG&G. This continuing
nationwide program, started in 1958, involves
surveys to monitor radiation levels in and around
facilities producing, utilizing, or storing
radioactive materials. The purpose of the survey

- is to document, at a given point in time, the

location of all areas containing gamma emitting
radioactivity (visible at the surface), and to aid
local personnel in evaluating the magnitude and
spatial extent of any radioactive contaminants
released into the environment. At the request of
DOE, orother federal and/or state agencies (such
as the United States Nuclear Regulatory
Commission), AMS is deployed for various aerial
survey operations.

AMS was utilized during the period 22-28
October 1977 to radiometrically survey an area

* 1.6 km2 centered on the Mallinckrodt Nuclear

Maryland Heights Facility. Also surveyed was an
area 3.2 km?2 surrounding 9200 West Latty
Avenue, which included a portion of the St. Louis
International Airport A third site surveyed was a
2.6 km2 area centered on property operated by
West Lake Landfill, Inc., 8 km northwest of the
airport.

The St. Louis International Airport was the survey
base of operation.

2.0 SURVEY AREA HISTORY
AND LOCATION

The Maliinckrodt Nuclear Maryland Heights
Facility is located at 2703 Wagoner Place, St.
Louis, Missouri. This plant receives
radioisotopes from various vendors and converts
them to radio pharmaceutical materials. Radio-
isotopes which they handle include 131, 99"T¢,
99Mo, 758e, and %%Fe. Mallinckrodt Nuclear is a
Division of Mallinckrodt, Inc. (formerly,
Mallinckrodt Chemica! Works). Mallinckrodt, inc.
acquired the Maryland Heights facility from

‘Nuclear Consultants, Inc. in 1965.

It is reported in an ORNL report?2 and a NRC
report? that during the period 1942 through the
late 1950's Mallinckrodt Chemical Works of St.
Louis processed uranium ore. Some of the ore

‘Formerly Aenal Measuring System (ARMS).

In January,

residues and processed wastes were stored on
the airport property.

In early 1966 these ore residues and uranium-
bearing processed wastes were moved from the
airport property by the Continental Mining and
Milling Company of Chicago, lllinois to the Latty
Avenue site.

1967 the Commercial Discount
Corporation of Chicago, lllinois purchased the
residues; much of the material was then dried and
shipped to the Cotter Corporation facilities in
Canon City, Colorado. The source material
remaining at the Latty Avenue site was sold to the

- Cotter Corporation in December, 1969. Records

indicate that residues remaining on the site at that
time included 74,000 tons of Belgian Congo
pitchblende raffinate containing about 113 tons
of uranium; 32,500 tons of Colorado raffinate
containing about 48 tons of uranium; and 8,700
tons of ieached barium sulfate containing about 7
tons of uranium. During the period August
through November, 1970 Cotter Corporation
dried some of the remaining residues and
shipped them to their mill in Canon City,
Colorado. By December, 1970 an estimated
10,00¢C tons of Colorado raffinate and 8,700 tons
of leached barium sulfate rernained at the Latly
Avenue site.

in April, 1974 a NRC inspector was informed that
the remaining Colorado raffinate had been

shipped in mid-1973 to Canon City without
drying ano thatl the leached barium sulfate had

been transported to a landfill area in St. Louis
County. Areported 1210 18inches of topsoil had

been strinped from the Latty Avenue site: this
supposedly had been removed with the leached

barium sultate.. However, analyses of soil
samples taken during a NRC investigation of the
Latty Avenue site in 1976 indicated the presence
of uranium- and thorium-bearing residues.

The West Lake Landfill property is located off St.

Charles Rock Road near Taussig Road,

approximately 8 km northwest of the airport.

3.0 SURVEY METHOD AND
AIRBORNE EQUIPMENT

An enlarged aerial photo of each site was used to
lay out the survey flight lines (Figures 1, 2, and
3). The navigator visually directed the aircraft

-~
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Figure 2. FLIGHT LINES: LATTY AVENUE
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along the programmed flight lines on the
photograph. The survey pattern consisted of
paralie! lines at 60 mintervals. Flightaltitude was
60 m. ‘

A Hughes H-500 helicopter was utilized for the
survey (Figure 4). The H-500 carried a crew of
two: pilot and navigator. The helicopter
employed a lightweight version of the Radiation
and Environmental Data Acquisition and
Recorder system (REDAR). Two pods were
mounted on the sides of the helicopter: each pod
contained ten 12.7 cm diameter by 5.1 cm height
Nal(Tl) detectors. Gamma ray signals from the
20 detectors were summed and routcd through
an analog-lo-digital converter and a puis<-height

analyzer. Gamma spectra were accumulated in
3-second intervals and recorded on 1/2 inch
magnetic tape.

The helicopter position was established with two
systems: a Trisponder/202A Microwave Ranging
System (MRS), and an AL-101 radio
altimeter. The trisponder master station

- g e

Figure 4. HUGHES H-500 HELICOPTER CONTAINING THE REDAR SYSTEM

mounted in the helicopler interrogated two
remote transceivers mounted on towers outsid:
the survey area. By measuring the round trip
propagation time between the master and remota
stations, the master computed the distance to
each. Thiese distances were recorded on
magnetic tape each second; in subsegquent
computer processing these were converted to
position coordinates.

The radio altimeter similarly measured the time
lag for the return of a pulsed signal and converted
this to aircraft altitude. For altitudes up to 150 m,
the accuracy was = 0.6 m or £ 2%, whichever is
greater. These data were also recorded on
magnetic tape so that any variations in gamma
signal strength caused by altitude fluctuation
could be accurately compensated.

The detectors and electronic systems which
accumulate and record the data are described
only briefly here. They are described in
considerable detail in a previous report.’
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4.0 DATA PROCESSING

Data processing was done with the Radiation and

. Environmental Data Analyzer and Computer

system (REDAC). This is a computer analysis
laboratory mounted in a mobile van (Figure 5).

REDAC consists primarily of two Cipher Data
tape drives, a Data General NOVA 840 computer,
two Calcomp plotters, and a Tektronics CRT
display screen. The computer has a 32 k-word
core memory and an additional 1.2 x 10¢-word
disc memory. An extensive collection of
software routines is available for data processing.

The gross count data were corrected for system
dead time and altitude deviation. Corrections to
the gross count rates were also made for
contributions from radon, aircraft background,

11

and cosmic rays. Flights over the Missouri River
were used for this purpose.

The corrected gross count rates were converted

~_ to exposure rates at 1 m aititude, with the factor

- ™024 counts per second (cps) per uR/h obtained

from calibration data over a Nevada test range.
5.0 DISCUSSION AND RESULTS

Analysis of the radiological data taken over the
area surrounding each of the sites discussed in
this reéport indicates that the terrestrial
radioisotopes and associated gamma ray
exposure rates were consistent with the natural

background normally found within areas having a
similar geological basis. These background
exposure rates were in the 8-11 uR/h range,
including 3.7 uR/h due to cosmic rays.
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Figure 5. MOBILE COMPUTER PROCESSING LABORATORY
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5.1 Mallinckrodt Nuclear.

Figure 6 presents gross count rate isopleths
superimposed on an aerial photograph of the
Mallinckrodt Nuclear Maryland Heights
fFacility. The isopleths shown in this figure are
consistent with the existence of point sourcesina
storage room which has heavily shielded walls at
the ground level but a lightly shielded roof. Due
to this difference in shielding the aerially

- determined isopleths are not representative of

what would be measured on the ground. For this

13

reason, and because conversion factors apply
only to uniform horizontal distributions at the
ground level, the letter labels in Figure 8 have not
been converted to exposure rates at the 1 mlevel.

Figure 7 is a background-subtracted energy

spectrum of the radiation from the area of
increased activity. Photopeaks observed are 364
keV and 637 keV from 131], 740 keV and 780 keV
from 99Mo, and 1.095 MeV and 1.292 MeV from
59Fe. All three of these isotopes are received by
the Facility for processing.

.
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Figure 7. BACKGROUND-SUBTRACTED ENERGY SPECTRUM: MALLINCKRODT NUCLEAR SITE
This spectrum characterizes the enhanced activity observud in Figure 6.
.
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5.2 Latty Avenue and Airport

frgure 8 presents the exposure rate isopleths
supenmposed on an aenal photograph of the
site. Figure 81s abackground-subtracted energy
spectrum of the radiation characteristics of both
areas of increased activity. Radiation from 2'4Bi
accounts for all the major photopeaks observed.

This isopleth map (Figure 8) is based on gross
counts (integral counts in the energy region

between .05 MeV and 3 MeV). The factor used to
convert these counts to the exposure rate atthe 1
m level was determined from measurements at a
calibration site containing a typical mix of
naturally occurring radionuclides. Since the
spectrum shown in Figure 9 is different from a
typical natural spectrum, the ccnversion factor
may be in error. The isopleths, which represent
ground level exposure rates for distributed
sources, are consistent with sources whose
lateral dimensions are a few hundred feet.

1.0
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Figure 9. BACKGROUND-SUBTRACTED ENERGY SPECTRUM: LATTY AVENUE
This spectrum of gamma radialion was characternistic of the areas of increased activity at Latty Avenue and the airpor! as

shown in Figure 8.
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5.3 West Lake Land!ill . encrgy spectrum of the radiation characteristic ¢

. both areas of increased activity. Radiation fro
Figure 10 presents the exposure rate isoplelhs 214Bj accounts for all the major photopeak
superimposed on an aerial photograph of the obsarved.

site. Figure 11 is a background-subtracted
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e EPA * POTENTIAL HAZARDOUS WASTE SITE RECION ISITE NUMBER

Y 4 TENTATIVE DISPOSITION “VII | MOD079900932

File this form in the regional Hazardous Waste Log File and submit a copy to: U.S. Eavironmental Protection Agency; Site Tracking
System. Hazardous Waste Enflorcement Task Force (EN-335), 401 M St., SU; Washington, DC 20460.

{. SITE IDENTIFICATION

A. SITE NAME A. STREET ) )
Westlake Landfill T13570 St. Charles Rock Rd.

c. ity D. STATE €., 1P CODE
Bridgeton Mo . . . 63044

1. TENTATIVE DISPOSITION

Indicate the recommended action(s) and agency(ies) that should be involved by markiag ‘X’ in the approoriate boxes.

RECOMMZNDATION

ACTION AGENCY

A. NO ACTION NEEDED —~ NO HAZARD

MARK"® X* €EPa STATE LOCAL 1PRIVATE

B. INVESTIGATIVE ACTION{S) NEEDED (If yes, complete Section lil.)

C. REMEDIAL ACTION NEECED (/! yes, complete Section tv.)

{8 anticigated.)

ENFORCEZMENT ACTION NSEDED (/f yoeo, epacify in Part E whether the case will
D. be primarily managed by the EPA or the State and what type of enforcemsat sction

E. RATIONALE FOR OISPOSITION

migration of these components is apparent.

Dioxin has not been discovered at this site in any of the sampling efforts, nor does theri
appear to be a problem with any of the 'standard' hazardous wastes. There is strong

evidence of radioactive components above acceptable limits in the landfill. No ofj-site

S

3

trategy for this site 1Is uncertain.

F.INDICATE THE ESTIMATED DATE OF FINAL DISPOSITION
(mro., day, & yr.)

G.IF A CASE DEVELOPMENT PLAN IS NECESSARY, INOICATE THE
EST!MATED DATE ON WHICH THE PLAN WILL BE DEVELOPED
(cvo., day, & yr.)

M., PREPARER INFORMATION

1, NAME

2. TELEPHONE NUMBER 3. OATE (mo., day, & yr.) |

Steven Kinser 913-236-2856 11-06-85
III. INVESTIGATIVE ACTIVITY NEEDED
A. IDENTIFY ADDITIONAL INFORMATION NEEDEQD TO ACHIEVE A FINAL DISPOSITION,
See Above. -
8. PROQPOSED INVESTIGATIVE ACTIVITY (Deralled Information)
2.SCHEDULED ). TO BE
DATE OF PERFORMED BY 4,
1.METHOD FOR OBTAINING - ACTION (EPA, Corn ESTIMATED S. REMARKS
NEEDED ADDITIONAL INFO, {mo.dev, & yr) tractor, Stete, otc.) | MANHOURS

8. TYPE OF JITE INSPECTION

EEL R R

121

P em— e emm e e e e e e e

(8 3]

b. TYPE OF MONITORING

(8]

C. TYPE OQF 3AMPLING

CEPA Farm 1770704 (10-77)

Fxh.lbl'"\' )?3 - Continue On Reverse



I . - Page j0f 2
T MISSOURI DEPARTMENT OF NATLURAL RESOUKCE
- =  DIVISION OF ENVIRONMENTAL QUALITY
l LABORATORY SERVICES PROGRAM
l REPORT OF SAMPLE ANALYSIS
LANDFILL MONITORING PROJECT
I NAME OF FACILITY West Lake Landfill
SAMPLES COLLECTED BY _ Mike ripcoln DATE(S) __10-1-80
l ®  NOTIE:
SAMPLE DESCRIPTION well #41 Well §#40 Hahn Farmhouse Well
I DATE COLLECTED - 10-21-80 10-1-80 10-1-80 .
SAMPLE NIRMBER 80-7418 80-7419 80-7420
pH Units 6.3 6.7 6.7
Specific Cond. (umhos/cm 4000 1450 2000
@ 259 C) -
.llligrauis per 'l.iter .
BOD Z 12 < {2 Tt T ‘54\;
CoD 19.6 25:8 . e——-=90.9
NH., as N 0.31 ¢.09 0.15
NO3+¥0, as N 3.00 < 0.05 0.47
mTotal P 0.07 0.03 - 0.03
Total Sulfide £ 0.1 < 0.1 = 0.1
.T0C 63.1 7.6 67.3
Total Cyanide £ 0.01 < 0.01 <. 0.01
Non-Filterable Residue (SS) - 126 162 300
"Filterable Residue (TDS) 2744 839 496
kalinity as CaCOj 690 -500 . 360
luoride \ 0.17 = _ 019 —erm———. ___0.61
EChloride 25D ¥ -~ 250# " 7.07 1.0
ulfate 1100 177 T T 44
rdness as CaCO3 (Ca, Mg, Fe, 1450 551 399
Zn, Mn)
otassium, Dissolved 12.3 7.6 6.9
odium, Dissolved 268 33.8 6.1
alcium, Dissolved 429 166 122
Magnesium, Dissolved 93 43 23
icrograms per liter :
dmium, Dissolved 10 7.2 0.6 0.1
hromium, Dissolved &5 <5 - 5
Copper, Dissolved s L) -]
ron, Dissolved , mg/1 |D K 2.08 . 2.82 J.13
ad, Dissolved = 9O 4 -3 . 2
S ioaosolved so ¥ 670 1310 770
s DiSSOlve ONS?* ONS* ONS?
ickel, Dissolved 110 2 20 .2 -
Zinc, Dissolved , mg/1 9.72 3.50 0.05
rseaic, Dissolved —_— <5 25 <5
ilver, Dissolved 0.4 . 0.4
®Quantity not suff.lc;ent‘ o : vt 13-4

Pammen FA ISP S o




NAME OF FACILITY

REPORT OF SAMPLE ANALYSIS
. LANDFILL MONITORING PROJECT

West Lake Landfill

Page 2of 2

MISSOURI DEPARTMENT OF NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL QUALITY
LABORATORY SERVICES PROGRAM

I
I
i
i
1
1
k

SAMPLES COLLECTED BY _ mMike Lincoln DATE(S) _10-1-80
NOTE:
SAMPLE DESCRIPTION Fox Fish Market Well Shallow Well @ Bob's Auto Parts
DATE COLLECT ED . 10-1-80 10-1-80 .
SAMPLE NUMBER 80-7421 80-7422
H Units _ 6.6 6.6
pecific Cond. (umhos/cm 950 1900
. @ 25° C) s
ligrams per liter . - . .
oD L 12 =17
i:l) 4.3 12.1
5 as N 0.37 0.23
NO3+N02 as N <. 0.05 & 0.05
[otal P 0.21 0.43
otal Sulfide < 0.1 <0.1
TOC _ 18.0 35.7
‘o:al Cyanide < 0.01 £ 0.01
on-Filterable Residue (SS). 12 38
Filterable Residue (IDS) 492 - . 918
kalinity as CaCOj 396 580
luoride 0.42 0.22
Chloride 7.07T T 2112
ulfate 63 84
rdness as CaCO0j3 (Ca, Mg, Fe, 394 623
Zn, Mn) )
otassium , Dissolved 3.8 10.3
odium, Dissolved 218.4 54.5
alcium, Dissolved . 110 187
Magnesipym, Dissolved ' 29 .38
fcrograms per liter )
tdmium, Dissolved 0.2 0.7
romium,” Dissolved -5 <5
Copper, Dissolved 4 . 3
ton, Dissolved, mg/l 4.18 18.6
ad, Dissolved 2 A 4
Manganese , Dissolved 290 790
reury , Dissolved ONS* QNs* .
ckel , Dissolved - 20 < 20 .
Zinc, Dissolved, mg/l 0.02 1.39
senic , Dissolved <35 -5
lver , pissolved 0.2 0.3

*Quantity not sufficient

-~
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1 }3" Report of Radionuclide Apalysis of
I ﬂ Water Sample
aoe Public Water Supply

U.S. Environmental Protection Agency

« ¥
(To be £illed out by public water supply) Prte Recun<s - 1]/

es? (] 7]

| [y Ho-7/27 Date VENEI NI TP
PWS Name D7 talvlald Z;— S208c €. Santicp (Mo.) (Day) (Year)
Address Rg Box (L3 F

I City elfrlCRse e C State______ Y/ 2ip COde_é_{'_/_‘_’_&

(To be filled out by laboratory)
' Dept. of Community Health & Medical Care

Lab Running Sample Environ. Health Laboratories

Address and City 801 S, Brentwood Blyd,, Clayton, Mo. 63105
Staff

Lab ID No, 00260 Anslyst

Contaminang Analyeis " dnalysis . Analysis
Name Regult Date Method

Gross Alpha Parricle -+ '
Activity (5pc./l =3/ /3 _/é.LL_.LZ.) —M

. Da T
adium - 22 2 6 =X 2/ 2 Ped y/ } V7 A% AT
o A L
Gross Beta Particle
Activity (50pc./1 A i
Tricium / /
/ i
Iodine « 131 / /
/ /

Cesium » 134

This form must accompany the vadionuclide cubitaimer to the laboratory. The public
water supply will be notified by the Water Supply Field 0ffice, U.5, EPA of the
results of the radionuclide examinations,

l Strontium « 90



Report of Radionuclide Analysis of

I 0}} Water Sample
G Public Water Supply

U.S. Environmental Protection Agency

Dete Gzl fast o

(To be filled out by public water supply)

Wf_%‘/"fd— 7/3 83 Date /0| 30y J9 S0r4
PWS Name [XoF {A7ufal [MCS09RCeS  Stuples (M0,) (Day)  (Yeer)
Addres Ll BoX £2é£

ctc;e ’ SelLlersa il Y §tate 9 2ip Code_é_z_ﬁﬁg

(To be filled out by laBoretory). .. ico Health & Medical Care

Lab Running Sample Environ. Bealth Laboratories

Address and City 801 S. Brentwood Blvd.

Lab ID No, Clayton, Mo. 63105 Analyst

Contaminant Analysis Anaiysia . Anslysis
Name Resgult Date Method

l Gross Alpha Particle '
Activity (5pc./1 / 2/ oS s w
— Y. Day V¢ -
l Radium - 226 __ag.::ﬁ;é .zg_-/_f.m LY toct 750 PR
/

Radium - 228

l Gross Beta Particle

Activity (50pc./1 / A
Tritiun / /

I Strontium - 90 [ i
lIodine « 131 / /

/ /

I Cesium « 134

This form must accompany the radionuclide cubitainer to the laboratory. The public
vater supply will be notified by the Watev §upply ¥Field Office, V.S, EPA of the
results of the vadionuclide exsminstions,



LABORATORY SERVICES PROCRA.‘I

A , R Page 1 of 3
M@@I DEPARTMENT OF NATURAL RESOURC. .

SION OF ENVIRONMENTAL QUALITY

-~

31,'.‘ D Wasrp
SE REPORT OF SAMPLE ANALYSIS

'““LMEJ
T PROGRyy  LANDFILL MONITORING PROJECT

NAME OF FACILITY West Lakes Landfill

l SAMPLES COLLECTED BY Randy Crawford DATE(S) 10-29-80

l NOTE:

SAMPLE DESCRIPTION Boring #1 Slough on N.W. edge (grab)
DATE COLLECTED - 10-29-80 10-25-80

l SAMPLE NUMBER 80-7125 80-7126
pH Units 6.6 7.5

l Specific Cond. (umhos/cm 500 745

- @ 250 ¢C)

I Milligrams per liter
BOD . 16 Z 4
CcoD 64.4 13.8

l NH, as N 0.84 0.04
NO3+N02 as N 0.54 0.08
‘Total P 0.21 0.07

I A1 sulfide 0.34 £ 0.04
TOC 25.8 L1
Total Cyanide . )

I Non-Filterable Residue (SS) No Result* 9
Filterable Residue (TDS) No Result* 366
Color £ 25 L 25
Alkalinity as CaCOj

I Fluoride 0.42 0.36
Chloride 6.5 57.¢8
Sulfate 79 56
Hardness as CaC03 (Ca, Mg, Fe, 370 244

I' Zn, Mn)

Potassiun
Sodium

l Calciun
Magnesium
Temperature 9o¢

I Micrograms per liter 200 Total
Bariyn, Pissolyed, 8%9 299 Totai

l Chromium, Dissolved 2 £ 1 Total
Copper, Dissolved 3 £ 1 Total
Iron, Dissolved 150 240 Total
Lead, Dissolved 2 2 Total

I Seleniur, Dissolved 2 £ 5 Total
Manganese, Dissolved 1000 70 Total
Mercury, Dissolved &0.1 £ 0.1 Total

l Nickel '
Zinc, Dissolved 700 14 Total

-Arsenic, Dissolved 1 £ 5 Total
Silver, pissolved Z0.2 £ 0.1 Total
l *No unfiltered samrle

Lsp-69/5-5-20



Page 2 of 3

I MISSOURI DEPARTMENT OF NATURAL RESOURC..
DIVISION OF ENVIRONMENTAL QUALITY
I LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS
I LANDFILL MONITORING PROJECT
NAME OF FACILITY West lLakes Landfill]
I SAMPLES COLLECTED BY B_a_g y Crawford DATE(S) _J0-30-80
NOTE'
I SAMPLE DESCRIPTION Boring #2 Black Diamond Lake (grab)
DATE COLLECTED - 10-30-80 10-30-80
} SAMPLE NUMBER 80-7127 80-7128
PH Units 7.2 7.5
Specific Cond. (umhos/cm 1100 4000
I @ 25° C)
Milligrams per liter
I BOD 6 > 444
CoD 37.8 845
NH3 as N 0.22 108
I NO3+NO, as N 0.98 £ 0.05
-Total P 0.37 1.0
MBAS . 0.06 0.07
Total Sulfide
l TOC 33.0 302
Total Cyanide .
Non-Filterable Residue (SS) 15452 24
I Filterable Residue (IDS) 684 2064
Afﬁgginity as CaCO4y <2 1000
Fluoride 0.25 0.54
I Chloride 42.1 355
Sulfate 159 29
Hardness as CaCO3 (Ca, Mg, Fe, " 465 718
I Zn, Mn)
Potassium
Sodiunm
Calcium
' Magnesium
.Temperature 12°¢ 14°C
I Micrograms per liter
Barxun 700 Dissolved 300 Total
Cadaiun d.0 Dissolved 0.2 Total
Chromium 2 Dissolved 12 Total
I Copper 11 pissolved 1 Total
Iron 400 Dissolved 3200 Total
Lead 3 pissolved &1 Total
Seleniun 5 Dissolved & 5 Total
Manganese 600 Dissolved 500 Total
Mercury £ 0.1 Dissolved 2. 0.1 Total
Nickel .
l Zinc 1310 Dissolved 238 Total
-Arsenic 2 Dissolved 5 Total
Silver £ 0.2 Dissolved £.0.1 Total

1lsP~69/5-5-20




REPORT OF SAMPLE ANALYSIS
LANDFILL MONITORING PROJECT

NAME OF FACILITY __ West Lake Landfill

Page 3 of 3

MISSOURI DEPARTMENT OF NATURAL RESOURC.
DIVISION OF ENVIRONMENTAL QUALITY
. LABORATORY SERVICES PROGRAM

SAMPLES COLLECTED BY _ pandy Crawford DATE(S) __10-30-80

NOTE: -«
SAMPLE DESCRIPTION Boring #3 Boring #4 Boring #5 (Al}ozngksltaéaS?arles
DATE COLLECTED - 10-30-80 10-30-80 10-31-80 °
_l SAMPLE NUMBER 8§0-7129 80-~7130 80-7131
pH Units 7.0 6.7 6.7
Specific Cond. (urhos/cm 1100 - 1200
@ 259 C)
Milligrams per liter
I BOD 7 17 9
CoD 35.1 42.2 16.9
NH, as N 0.11 0.23 0.02
NO3#N0, as N 0.22 0.06 0.36
‘Total P 0.16 0.06 0.10
MBAS 0.07 0.06 0.15
Total Sulfide
TOC No Result* No Result* No Result*
Total Cyanide . )
Non-Filterable Residue (SS) 8496 7310 896
Filterable Residue (TDS) 392 2040 120
I Color £ 25 &.25 L 25
Alkalinity as CaCOj3 :
Fluoride 0.32 0.20 0.17
Chloride 16.4 10.2 14.3
Sulfate 78 37 141
Hardness as CaC03 (Ca, Mg, Fe, - 585 747 577
Zn, Mn)
Potassium
Sodiun
Calciun
Magnesium
Temperature 15°c 15°¢c l8°¢c
Ichrograms per liter
Barium, Dissolved 500 400 200
Cadmiua, Dissolved 0.8 1.3 0.9
Chromium, Dissolved 5.6 € é
Copper, Dissolved 11 7 4
Iron, Dissolved 1200 1000 400
Lead, Dissolved 4 2 g
Seleniur, Dissolved 3 < g &
Manganese, Dissolved 1100 440 300
Mercury, Dissolved Z0.1 £ 0.1 £L0.1
Nickel
Zinc, "Dissolved 550 198 ‘132
-Arsenic, Dissolved J 2 L5
Silver, pissolved 0.2 L 0.2 £0.2

*Instrument Failure
l LSpP-69/5-5-¢20




LABORATUKY SERVLICES PRUGRAM
Report of Sample Analysis

Sample No. 83-9803

Method 624
Volatile Organics

I RESULTS
CAS No. COMPOUND NAME ua/1
lePLE DESCRIPTION: 107-02-8 Acrolein NA
107-13-1 . NA
Westlake Landfill leachate discharge 7 1343_2 g:gi.::itrile 26 N
to Fish Pot Creek 74-83-9 Bromomethane <27
75-27=-4 Bromodichlorozethane <3,2
. 75-25=-2 Bromoform <2.8
Iate Collected: ~-12-14-83 56-23-5 - Carbon Tetrachloride <31
16 8-90~7 lorobenzen . 2.4
Collected By: Virgil Wiesner 75~-00-3 Chloroe:;:.nee ':gz
lffiliatj_on: SLRO 110-75-8 2-Chloroethylvinyl ether <8.3
Method: 67-66-3 Chloroform ___<2.9
74-87-3 Chloromethane <24
IEPA Method No. 624 124-48-1 Dibromochlorozethane <2.8
75-34-3 1,1-Dichloroethane 11
107-06-02 1,2-Dichloroethane <2.0
I 75-35-4 1, 1-Dichlorocethene <2.9
540-59-9 trans-1,2-Dichlorcethene 5.3
marks: 78-87-5 1,2-Dichloropropane 1.3
alyzed 1/5/84. Sample exceeded holding 10061-01-5 cis-1,3-Dichloropropene —NA
time by 8 days. 10061-02-6 trans-1,3-Dichloropropene <25
I 100-41-4 Ethylbenzene 2 ¢
75-09-2 Methylene chloride 15
79-34-5 1,1,2,2-Tetrachloroethane 2.3
IL - The recovery of a spike in the 127-18-4 Tetrachloroethene 2.4
sample was not within the control 71-55-6 1,1,1-Trichloroethane <32
ligits. )
79-00-5 1,1,2-Trichloroethane <313
IA - Not Analyzed 79-01-6 Trichloroethene <30
NR -~ No Result - see Remarks 75-69-~4 Trichlorofluoromethane — NA
D - A standard was not rum and a 108-88-3 Toluene 3.
- 75=~01-4% i <24
I measurable (near MDL) peak was not 3 Viayl chloride
found at the expected retention time,
II - Tentative Identification has been
An
een runm.
d/on fresponse
//‘.——- B
/
.ave Bedan, Waste Management Progf
Bill Price, Public Drinking Water Program Page _1of )
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LABURKATORY SERVLICES PROGRAM

Report of Sample Analysis Sarple No.

Method 624
Volatile Organics

83-9804

I RESULT

CAS No. COXPOUND NAME uz/1
iA.\:Pus DESCRIPTION: ig;_gg:g _ﬁcmieiz B N

- crylonitrile ._NA
Fish Pot Creek below Sulphur Spring 71-43-2 Be;Zene <1.8
lRoad Bridge 1000 feet 74-83-9 Brocomethane <21

75-27-4 Bromodichloromethane <3,2

. 75-25=2 Bromoform <2.8
‘ate Collected: 12-14-83 56-23-5 - Carbon Tetrachloride <3.1
168-90~-7 lorobehzene 2.4
Collected By: Virgil Wiesnmer 75-00-3 Chloroethane 27
lffiuation; SLRO 110-75-8 2-Chloroethylvinyl ether <8.3
Method: 67-66-3 Chloroform <2.9
74-87-3 Chlororethane <24
124-48-1 Dibrorochlorozethane <2.8
EPA Method No. 624 75-34-3 1, 1-Dichloroethane <2.0
I 107-06-02 1,2-Dichloroethane <2.0
75-35-4 1, 1-Dichloroethene <2.9
540-59-9 trans~1,2-Dichlorcethene <32
marks: 78-87-5 1,2-Dichloropropane .5
Analyzed 1/5/84. No detectable 10061-01-5 cis-1,3~Dichloropropene __NA
contamination was found. Sample 10061-02-6 trans-1,3-Dichloropropene __ <7 5
exceeded holding time by 8 days.
. 100-41-4 Ethylbenzene <2 6

75-09-2 Methylene chloride <5 4

79-34-5 1,1,2,2-Tetrachloroethane 2.3
IZL - The recovery of a spike in the 127-18-4 Tetrachlorcethene 2.4

sample was not within the control 71-55-6 1,1,1-Trichloroethane 3.2
limits. )

79-00-5 1,1,2-Trichloroethane <33
lA - Not Analyzed 79-01-6 Trichloroethene <3.0
NR - No Result - see Remarks 75-69-4 Trichlorofluoromethane —__NA

108-88-3 Tolue £.5
|D - A standard was not run and a 75-01-4 J-uene <

measurable (near MDL) peak was not
found at the expected retention time.

I’I"

Tentative Identification has been

made thze a library search. An
autheny andard has no

I The es c. is b
zela an inte

ames H. Long, DireceSr
Labbratory Serviceg Progr

tistrib:i
ave Bedan, Waste Management Program
Bill Price, Public Drinking Water Program

Page

Vinyl chloride
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l Page 1 of 1
" MISSOURI DEPARTMENT OF NATURAL RESOURCESF Appendix A
I DIVISION OF ENVIRONMENTAL QUALITY
LABORATORY SERVICES PROGRAM
| /75 S08
P REPORT OF SAMPLE ANALYSIS
l ~ LANDFILL MONITORING PROJECT
NAME OF FACILITY Westlakes Landfill
l SAMPLES COLLECTED BY _Steve Berendzen DATE(S) 6-16-81
: NOIE: ~ - )
o801 RIS 2355 310
I SAMPLE DESCRIPTION Well #34 Well £35 ~ Well £38 Well #39
DATE COLLECTED 6~-16-81 6-16~-81 6-16-81 6-17-81
l SAMPLE NUMBER 81-7835 81-7836 81-7833 81-7834
PH Units 7.1 7.2 - 6.5 - 6.9
Specific Cond. (umhos/cm
I _ @ 25° ) 600 730 620 660
Milligrams per liter ) _
I - cop 56 95 No result 45
KO3 + NO as N 0.05 < 0.05 0.09 0.05
I Total Phosphorus 0.24 0.41 0.42 0.27
) Filterable Residue (TDS) 613 740 602 782
Fluoride 0.1 0.5 0.2 0.2
I Chloride &4 43 7.9 44
Sulfate 90 <10 86 210
Hardness as CaCO3 (Ca,Mg) 430 630 480 530
l Sodium 16 19 12 20
Calcium 99 170 120 130
I Magnesium 44 50 44 50
Micrograms per liter
l Arsenic <5 13 <5 <5
Barium 100 . 320 260 120
Boron <100 < 100 590 < 100
Cadmium 9 -8 <2 6
I Chromium < 20 <20 <20 £20
Cobalt <10 <10 <10 <10
l Copper <5 - <5 <5 2 : S
Iron ._ 28,000 5,500 220 .. 16,000 .
Lead <5 /7 <s <5 <5
l Manganese 970 2000 430 670
Mercury No result No result No result Log Error
Selenium <5 s <5 {5
I Silver <1 <1 <1 <1
Zinc ~ 11,000 4,500 <10 1,500



EXHIBIT 13-I (Interim Report on the Proposed Ground Water Sampling
Program for the Primary Phase of the Hydrogeologic Investigation,
West Lake Landfill, St. Louis County, Missouri, October 1985
prepared by Burns and McDonnell, Kansas City, Missouri) will be
produced at such time as it is located by Respondent.

Exhbr 13-T



EXHIBIT 13-J (Hydrogeologic Investigation - West Lake Landfill
Preliminary Phase Report, dated January 1985 prepared by Burns and
McDonnell, Kansas City, Missouri) will be produced at such time as
it is located by Respondent.

Byhbit 13-T



DUPLICATE

ST. LOUIS COUNTY
DEPARTMENT OF COMMUNITY HEALTH & MEDICAL CARE
DIVISION OF ENVIROMMENTAL HEALTH CARE SERVICES
AIR POLLUTION CONTROL BRANCH

June l,-1976 ko276

Date Number
OPERATING PERMIT

This permit to operate the equipment/process(es)
described below is granted to:

West Lake Quarry

Name

13570 St. Charles Rock Road

Location of Equiprent

Such operation to be pursuant to the conditions set
out in Operating Permit Application No.: 4357

Equipment/Process(es)

#1 Asphalt Batching Plant

Cyclone Collector

Model: 270 & 370

99.8% Efficiency

Stack/Vent Identification

Director
on Control Branch

Air Follu

(This Permit to be visibly affixed or placed in
accordance with Section 612.120 St. Louis County Air
Pollution Control Code.) Ten Dollar ($10.00) fee paid.

Exhibit |b-A—m



ST. LOUIS COUNTY
DEPARTMENT OF COMMUNITY HEALTH & MEDICAL CARE
DIVISION OF ENVIRONMENTAL HEALTH CARE SERVICES
ATR POLLUTION CONTROL BRANCH

August 7, 1979 64559

Date Number
OPERATING PERMIT

This permit to operate the equipment/process(es)
described below is granted to:

Westlake Quarry & Material
Name

St. Charles Rock Ro

Location of Equipment

Such operation to be pursuant to the conditions set
out in Operating Permit Application No.: 2691

Equipment/Process(es)

Dust Suppression System

Make: Johnson-March

600 tons/hour

Stack/Vent Identification

N/A

%ZML/
gsistapt Director
Alr Fol)Jution Control Branch

(This Permit to be visibly affixed or placed in
accordance with Section 612,120 St. Louis County Air
I'ollution Control Code.) Ten Dollar ($10.00) fce paid.

Exhib+ Jb- 3



A

ST. LOUIS COUNTY
DEPARTMENT OF COMMUNITY HEALTH & MEDICAL CARE
DIVISION OF ENVIRONMENTAL HEALTH CARE SERVICES
AIR POLLUTION CONTROL SECTION

August 10, 1987 GCSEE63
Date Number

OPERATING PERMIT

This permit to operate the equipment/process(es) described
below 1is granted to:

West Lake Quarry

Name

13500 St. CHarles Rock Rd.
Location of Equipment

Such operation to be pursuant to the conditions set out in
Operating Permit Application No. 6887

Equipment/Process(es)

Mineral Storage Silo

Asphalt Plant #1

Baghouse-400 SCFM

Enforceable Permit Conditions

Stack/Vent Identification

oades,’ Program Manager
Air Pollu¥ion Control Section

(This permit to be visibly affixeéd or placed in accordance
with Section 612.120 St. lLouis County Air Pollution Con-
trol Code.) Fee paid $

Exhibi+ lb-C



" STATE OF MISSOURI
DEP_ARTMENT OF NATURAL RESOURCES
MISSOURI CLEAN WATER COMMISSION

AUTHORIZATION TO DISCHARGE

UNDER THE NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM

In compliance with the Federal Water Pollution Control Act, Public Law 92-500, 92nd Congress, (hereinafter, the
Act) asamended. and the Missouri Clean Water Law, (Chapter 644 R.S. Mo. Cum. Supp. 1650, hereinafier, the Law),

MO-0108634 MO-0108634

Permit No. Applicant No.

Owner: "West Lake Quarry and Material Company

Owner's Address: 12376 St. Charles Rock Road, Bridgeton, Missouri 63044

Facility Name: West Lake Quarry and Material Company

Facility Address: 13570 St. Charles Rock Road, Bridgeton, Missouri 63044

Legal Description: U.S. Survey 131, (NW 1/4, SW 1/4, SE 1/4, Sec. 31 projected), T46N,
R5E, St. Louis County

Receiving Stream & Basin: Unnamed tributary to Missouri River

(10300200-04-00) (Missouri River and Eastern Tributaries Basin)

is authorized to discharge rrom the facility described herein, in accordance with the effluent limitations and

monitoring requirements as set forth herein:

FACILITY DESCRIPTION
Outfall #001 - Limestone Quarry

Storm water runoff.
Design flow is 700 gallons per minute/occurrence.

This permit only authurizes wastewater discharges under the Nationfl Pollutaqt Discharge Elimination System: it
does not apply to other regulated areas. This permit may be appealed in accordaRce with Section 644.051.6 of the
Law.

December 30, 1988 ot il

Ettective Date

- -

. .
4 . 'I/
October 31, 1993 ARt N Y L
Expiration Date Permit -\dmm)\mmr for \hwmn Clean W ucr) Commission

MO 780-0041 (5-87)

Exhiot |L-D
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A. EF#LUENT LIMITATIONS AND MONITORING REQUIREMENTS

2 of 3
MO-0108634

»AGE NUMBER
PERMIT NUMBER

The permittee is authorized to discharge from outfall(s) with serial number(s) as specified in the application for this permit. The final
effluent limitations shall become effective upon issuance

eftect until expiration of the permit. Such discharges shall be controlled, limited, and monitored by the permittee as specified below:

and remain in

of 6.0-9.0.

OUTFALL NUMBER FINAL EFFLUENT LIMITATIONS MONITORING REQUIREMENTS
AND EFFLUENT UNITS DAILY WEEKLY MONTHLY MEASUREMENT SAMPLE
PARAMETER(S) MAXIMUM AVERAGE AVERAGE FREQUENCY TYPE

Outfall #001

Flow-m>/Day MGD * each occurrence estimate

of total

Settleable Solids |ml/l/hr 1.0 once/each grab
occurrence

Non-Filterable Residue mg/l 45 30 once/each grab

(Total Suspended Solids) occurrence

pH - Units sSu ** *% once/each grab
occurrence

* Monitoring requirement only.
** pH is measured ip pH units| and is not |to be averaged. The pH is limited to the range

MONITORING REPORTS SHALL 2E SUBMITTED
THERE SHALL BE NO DISCHARGE OF FLOATING SOLIDS OR VISIBLE FOAM IN OTHER THAN TRACE AMOUNTS.

quarterly

; THE FIRST REPORT IS DUE

4-28-89

B. STANDARD CONDITIONS

FULLY SET FORTH HEREIN.

STANDARD CONDITIONS DATED

October 1

IN ADDITION TO SPECIFIED CONCITIONS STATED HEREIN, THIS PERMIT IS SUBJECT TO THE ATTACHED __fart [
19 _80 . AND HEREBY INCORPORATED AS THOUGH

MO 780-0010 (4-87)
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Page 3 of 3
Permit No. M0O-0108634

SPECIAL CONDITIONS

—
.

[\S]

w

Within one year of the issuance date of this permit, the permittee shall submit a
completed CWC 105 Form C. All required analytical results shall be submitted.

This permit may be modified, or alternatively, revoked and reissued, to comply with
any applicable effluent standard or limitation issued or approved under Sections
301(b)(2) (C), and (D), 304(b)(2) and 307(a)(2) of the Clean Water Act, if the
effluent standard or limitation so issued or approved:

(a) Contains different conditions or is otherwise more stringent than any effluent
limitation in the permit; or

(b) Controls any pollutant not limited in the permit.

The permit as modified or reissued under this paragraph shall also contain any other
requirements of the Act then applicable.

Permittee shall insure that leachate and storm water runoff from the adjacent
Laidlaw, Inc. Landfill shall not be discharged through Outfall #001.



EXHIBITS 19-A THROUGH 19-MM

MINUTES OF CORPORATE DIRECTORS’ MEETINGS

Produced simultaneous with, and attached separately to, the
104 (e) Response of The Society for the Propagation of the Faith are
copies of minutes of directors’ meetings. Respondent hereby
asserts a confidentiality claim with respect to these minutes,

. pursuant to §§104(e)(7)(E) and (F) of CERCLA, 42 U.S.C.

§§9604(e)(7)(E) and (F), §3007(b) of RCRA, 42 U.S.C. §6927(b), and
40 C.F.R. 2.203(b). Following is a listing of all the minutes,
together with the dates covered by each, respectively.

19-A: Minutes of the 1927 Annual Meeting, St. Louis Mission
Society, April 7, 1927

19-B: Minutes of the 1931 Meeting of The Society for the
Propagation of the Faith, March 11, 1931

19-C: Minutes of the 1932 Meeting of The Society for the
Propagation of the Faith, January 20, 1932

19-D: Minutes of the 1933 Meeting of The Society for the
Propagation of the Faith, January 25, 1933

19-E: Minutes of the 1934 Meeting of The Society for the
Propagation of the Faith, January 24, 1934

19-F: Minutes of the 1935 Meeting of The Society for the
Propagation of the Faith, February 1, 1935
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1.0 INTRODUCTION

In April, 1990, Ford Financial Services Group, U.S. Real Estate authorized Dames &
Moore to proceed with a Phase I Site Investigation to further document pre-transaction
conditions at property adjacent to a proposed National Priorities List (NPL) site. This report
presents a summary of the field techniques employed during this investigation and conclusions
based upon analytical results from collected samples. :

1.1 Executive Summary

The Phase II Site Investigation involved a more in-depth investigation of organic,
inorganic, and radiological contamination of the Ford Property that is believed to be related to
the adjacent West Lake Landfill. Upon review and evaluation of all information obtained from
this investigation, several concluding remarks can be made which best summarize this effort.

First, the gamma radiation survey conducted on surface soils in areas north and west of
the West Lake Landfill (i.e., areas which receive a large amount of surface runoff from the
landfill) indicated that there is no significant surface radiological contamination present.
Radiological contamination present within the landfill, therefore, does not appear to have
contributed any significant contamination due to surface runoff to the 23 acres surveyed.

Second, in addition to the surface soil survey just described which required the use of
a direct-reading meter, surface soil samples where also collected from 0-12 inches in depth from
property locations adjacent to the landfill and submitted for more in depth chemical and
radiological analysis. Soil samples were collected in locations where contamination was
suspected from the Phase I effort and in locations where contamination might reasonably be
expected. Although very low levels (parts per billion) of organic contamination were provided
in the analytical report for the two soil sample composites, these values were actually below the
analytical limit of detection and are, consequently, not significant. Of all the soil samples
collected (a total of 20), only the samples collected from the two (2) locations where radiological
contamination had been indicated from the Phase I investigation had radiological contamination
(i.e., the biased samples). No further surface radiological contamination beyond these biased
locations is evident based upon this information and the gamma radiation survey.

Third, sediment/soil samples were collected and analyzed from four (4) locations where
chemical or radiological contamination might reasonably be expected to have migrated from the
landfill via surface water. As with the soil samples, only low level organic chemical
contamination was indicated which is likewise believed to be attributed to the sampling technique
and not to actual soil contamination. Radiological contamination is also not evident in these
samples. '
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Fourth, subsurface soil conditions were also surveyed radiologically down to groundwater
in several locations to the north and west of the landfill. Gamma radiation and volatile organics
were measured in soil borings down to groundwater using a GM-type survey meter and a
photoionization detector, respectively. Neither radiological contamination nor chemical
contamination of any type was evident.

Fifth, groundwater was sampled and analyzed chemically and radiologically by installing
monitoring wells in the same soil borings that were mentioned previously. Low level (part per
billion) concentrations of some organic chemicals were detected in several of the groundwater
samples. Several of these, however, are believed to be attributable to background contamination
from the laboratory, and as such, do not represent a significant environmental concern. Two
semi-volatile BNAs (chrysene and Bis (2-ethylhexyl)phthalate) were, however, also detected in
very low levels (1-27 ppb) in four (4) of the well samples. Other chemical contaminants tested
for in the groundwater (i.e., metals, cyanide) were not present in sufficient concentration to
represent a significant environmental concern. . Although radiologically speaking there were
conflicting results from the two laboratories used, there does not in any case appear to be
significant groundwater contamination. The one parameter that was tested and found to be
somewhat elevated in some of the water samples (gross alpha) is of secondary importance since
the sum of the individual components that typically comprise this parameter failed to confirm
the gross alpha totals.

With the exception of two (2) biased locations adjacent to the West Lake Landfill where
radiological contamination is evident (B1 and B2), it is unlikely that the results provided from
this investigation can be interpreted as evidence that the radioactive material resident in the West
Lake Landfill has migrated to Earth City property.

1.2 Project History Summary

In December, 1989, Ford retained Dames & Moore to prepare an assessment of the
radiologic conditions at their properties in Earth City, Missouri, as part of a pre-divestiture due
diligence effort. The scope of the Phase I effort was primarily to respond to concemns raised by
the proximity of the West Lake Landfill, located immediately to the east of the property under
review (Figure 1). On October 23, 1989, the landfill was proposed for addition to the National
Priorities List under CERCLA, due to improper acceptance during the early 1970’s of radiologic
‘materials primarily from the Department of Energy’s Latty Avenue operations.

Upon completion of a review of available information, and a limited sampling effort,
Dames & Moore concluded that the data suggests that significant off-site migration of radioactive
contaminants from the landfill via groundwater has not occurred. However, it was
recommended that surface contamination attributable to landfill runoff be further characterized.
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This Phase II Investigation has been developed to document more extensively field
conditions by means of additional soil and water sampling for an expanded set of parameters,
believed to be more representative of potential landfill contents.

1.3  Scope of Work Summary

The services performed during this Phase II investigation included the following five
elements: '

o Overland Gamma Survey - Gamma radiation levels were measured at one
centimeter and one (1) meter above the ground surface to ascertain whether
additional areas of surface radioactive contamination exist;

o Surface Soil Sampling - Discrete and composite soil samples were collected in
the two known "hot spots”, in random areas, and in one background location;

o Sediment Sampling - Discrete sediment samples were collected from drainage
areas likely to be influenced by runoff from the landfill;

0 Soil Borings/Downhole Gamma Logging - Seven soil borings were advanced to
15-25 feet depths. Cuttings were screened for organic vapors and for radiation
levels. Gamma radiation levels were also measured and recorded inside the
borehole, advancing in six-inch increments to the water table; and

0 Groundwater Sampling - Monitoring wells were installed at each of the borings.
Samples were collected for laboratory analysis for organic, inorganic, and
radiologic parameters.

2.0 OVERLAND GAMMA SURVEY

Between April 9 and 13, 1990, Dames & Moore personnel conducted an overland gamma
radiation survey of 23 acres adjacent to the landfill which had not previously been surveyed.

Thes; measurements would indicate areas, if any, where radiation levels were elevated above
ambient background.
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2.1  Field Investigation

The overland gamma survey covered the areas shown on Figure 2. The area to the north
of the landfill, and to a lesser extent, along Old St. Charles Rock Road were surveyed to assess
potential migration of radiologic materials via surface routes. Areas adjacent to the recently
excavated drainage ditch/lake were surveyed to assess the levels of radiation in the material
dredged from the ditch, which may have intercepted potentially contaminated groundwater.

The gamma radiation survey was set up using a 10 x 10 meter survey grid to maintain
reproducibility and accuracy. Each section was first marked with stakes, using the S66 48'41"
E line, road coordinates, and chain-link fence which delineates the landfill, as the three primary
reference lines. Section grid lines were established 90 degrees from the reference lines at 10
meter intervals. Three grids were established - the largest encompassed the area north of the
landfill and covered approximately eight (8) acres. The second was established to the west of
Old St. Charles Rock Road in an area of disturbed soils recently excavated from a nearby
drainage ditch/lake. The third was also established west of Old St. Charles Rock Road and
paralleled nearly the entire Ford/West Lake common boundary over an area of soils excavated
from the nearby drainage ditch/lake.

Two calibrated Bicron microrem radiation survey meters were used for radiation level
measurements at each intersection of the grid at one centimeter and one meter above the ground
surface. These instruments use a tissue-equivalent plastic scintillator as the detection medium
to provide accurate dose rate information relative to biologic tissue. An instrument operability
check, which included a battery, background and source check was performed daily prior to use
and several times during use, to assure property instrument operation while performing the
survey. Both survey instruments were calibrated by the manufacturer and certificates of
calibration are attached as Appendix A.

2.2  Investigation Results

Gamma radiation levels measured during the survey of the property are tabulated in Table
1. A map of the grid points is attached as Figure 3. Background radiation measurements were
recorded from several areas off-sitc and in ambient areas located on-site. The average
background dose rate for the two instruments in these areas ranged from three (3) to six (6)
microrem per hour which corresponds with levels identified by ORNL in a study titled "State
Background Radiation Levels 1975-1979" (report #TM-7343) which gives levels for the East St.
Louis area of between four (4) and eight(8) microrem per hour. All measurements made on the
property represented actual instrument readings without background data subtraction. Raw data
tabulated in Table 1, represent readings obtained at each survey point one meter and one
centimeter above ground surface. The primary reference point for each grid is indicated on
Table 1 and the site map (Figure 3) as point 0,0. All tables give the survey point locations
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Lbased on their position relative to the reference point within the data matrix.

- The U.S. Environmental Protection Agency guidelines for site cleanup and management

: bf residual uranium and thorium (40 CFR 192, Subparts B & E) require that the exposure rate
measured at a distance of one meter above the ground surface be less'than 20 microrems per
hour above background. In the case of the present survey, results did not exceed twice the
measured background rate in any of the areas surveyed.

Contaminants located within the West Lake Landfill did not appear to influence the
surface gamma radiation readings over the 23 acres surveyed. Although some fluctuations were
present in the data, elevated gamma radiation readings within three times the average
background measurement are not considered to be of consequence unless a systematic increase
is noted. Site-wide trends were not readily apparent from the collected data.

3.0 SOIL SAMPLING

Surface soil samples were collected at several locations to characterize existing soil
conditions in areas of the site adjacent to the landfill where contamination is suspected, and
where contamination might reasonably be expected.

3.1 Field Investigation

Two composite soil samples (COMP-1 and COMP-2) were collected from the areas
indicated on Figure 4 (shown as C1 and C2). It is believed that the soils dredged from the ditch
along Old St. Charles Rock Road has been spread over these areas. These soils were therefore
sampled to indicate whether any contaminants may have settled out from surface waters carried
in the ditch. Each samples was collected from six points in the area shown, and submitted for
analysis for total petroleum hydrocarbons (TPH), semi-volatiles, pesticides, PCBs, herbicides,
metals, and cyanide, as well as radiological parameters.

Six unbiased soil samples (UB1-UB6) were collected at the locations shown on Figure
4. These areas were distributed along the general perimeter of the landfill to provide
information regarding existing soil conditions. Each sample was collected at 0-6 inch depths and
submitted for radiological analysis.

Biased soil samples were collected at two locations (Bl and B2) as shown on figure 4,
Which were identified during Phase I as having elevated gamma radiation levels. Samples B1A,
BIB, B2A, and B2B were collected at 0-6 inch depths. Samples B1C and B2C were collected
at 6-12 inch depths. All six samples were analyzed for several radiological parameters.
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Samples were collected manually using either a stainless steel trowel or a stainless steel
hand auger. Sampling equipment was decontaminated with Alconox detergent wash and a
distilled water rinse between each sample.

samples requiring radiological analysis were placed in plastic bags provided by the
laboratory. Organic and inorganic samples were placed in jars provided by the laboratory (’Table
2). Organic and inorganic samples were placed in an iced cc?oler. All samples were sh}pped
to the respective laboratories via overnight delivery accompanied by Dames & Moore chain-of-
custody records (Appendix B).

3.2  Investigation Results

A summary of organic and inorganic data is presented in Table 3. For nearly all
parameters, there are no indications that samples COMP1 and COMP2 vary significantly from
the background sample BKG.

Exceptions of note are the results of analyses for semi-volatile compounds. No semi-
volatiles are indicated in the background sample, however, two compounds were detected in
COMP1 and six compounds were detected in COMP 2. The semi-volatile compounds detected
in the composite samples have been attributed to the sampling technique, which involved mixing
the composite inside a plastic zip-lock bag. The background sample was collected directly into
sample jars without contact with a bag.

A summary of the radiological data for soil samples is presented in Tables 4A, 4B, 4C,
and 4D. All values are reported in units of picocuries per gram of sample plus or minus the
error associated with the analysis at a 95 percent confidence level (+ 2 sigma). All soil samples
were analyzed for gross alpha and gross beta content and the specific nuclides uranium-234,
235/236, 238; thorium-230,232; potassium-40; cesium-137 and radium-226, 228. Values
reported as less than (<) a specific value, are considered below the analytical instrument’s lower
limit of detection. Table 4A shows that the analytical results reported for unbiased samples UB1
through UB6 are indistinguishable from the background sample collected at the same depth as
well as background samples analyzed for the Phase I investigation. Biased samples collected in
the two areas identified as above background in the Phase I investigation, show, as expected,
elevated gross alpha and gross beta.

For area 1 (Table 4B) gross alpha and gross beta for biased samples are elevated by
factors of 55 and 10.6 respectively, while for Area 2 (Table 4C) levels are elevated by factors
of 200 and 31, respectively. Similarly, elevated levels of uranium-234 and 238 are reported at
6.5 and 6 times background (Table 4B) and factors of 13.3 and 8.1, respectively (Table 4C).
Thorium-230 values in sample B1A and B1B average over 400 times background, while B2A
and B2B average over 900 times background. Thorium-232 however averaged only 3 times and
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6 times background for areas 1 and 2, respectively. Ra-226 concentrations in the biased soil
samples analyzed from areas 1 and 2 averaged 31 and 34 times background respectively. The
above results refer only to the data reported for the 0-6" sample depth. The reported
concentrations for the above mentioned nuclides in the 6-12" depth are equally elevated for the
area 1 sample but are somewhat lower for the area 2 sample.

Composite soil sample results reported in Table 4D are indistinguishable from
background.

4.0 SEDIMENT SAMPLING

Sediment samples were collected at four locations at the site to characterize existing
conditions in areas where contamination might reasonably be expected to have migrated via
surface water.

4.1 Eield Investigation

Four sediment samples (S1-S4) were collected at the locations shown on Figure 5.
Samples S1 and S2 were collected from the bottom of the drainage ditch which runs along Old
St. Charles Rock Road. These samples were analyzed for several radiological parameters.

Sample S3 was collected from the bottom of a ponded area near St. Charles Rock Road.
Sample S4 was collected from beneath the outlet of a surface water drain which originates at the
base of the landfill berm, and emerges from the embankment of Old St. Charles Rock Road.
Both samples were analyzed for organic and inorganic as well as radiological parameters.

Samples were collected using either a stainless steel trowel or a stainless steel hand
auger. Sampling equipment was decontaminated with Alconox detergent wash and a distilled
water rinse between each sample.

Radiological samples were placed in plastic bags provided by the laboratory. Organic
and inorganic samples were placed in jars provided by the laboratory (Table 2). Organic and
inorganic samples were placed in an iced cooler. All samples were shipped to the respective
laboratories via overnight delivery accompanied by Dames & Moore chain-of-custody records
(Appendix B).
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4.2  Investigation Results

A summary of organic and inorganic data is presented in Table 5, as a comparison with
background soil sample BKG. For nearly all parameters, there are no indications that samples
S3 and S4 vary significantly from the background sample. Mercury was detected only in sample
S4, at 0.18 ppm only slightly above the reported detection limits.

- Semi-volatile analytical results are similar to the soil samples, where several compounds
were detected. Again, this is attributed to the sampling technique which involved mixing of the
composite sample inside of a plastic zip-lock bag. The background sample was collected directly
into sample jars without contact with a bag.

A summary of the radiological data is presented in Table 6. Review of this table shows
that, for the radiological parameters specified, all data is indistinguishable from background
except for the gross alpha value of sample S4 which is reported as 6.6 times background. Upon
reanalysis of this sample by ITC, however, a much lower gross alpha value was obtained. For
reasons explained in Section 7.1.3 of this report, the second analysis, which indicated a gross
alpha level of 19.3 + 8.6, is considered to be more valid.

5.0 SOIL BORINGS/DOWNHOLE GAMMA LOGGING

Soil borings were advanced at seven (7) locations at the site to observe and assess
subsurface soil conditions to the depth of the groundwater table. Additionally, gamma radiation
was measured inside each borehole to provide vertical profiles of radiation levels.

5.1  Field Investigation

Soil borings were advanced to the groundwater table at seven locations shown on Figure
6, using an ATV-mounted hollow-stem auger drill rig. Samples were retrieved using a 3-inch
diameter continuous sampler. Downhole drilling equipment was decontaminated between borings
by pressure washing with water.

Geological observations made of the retrieved soils were maintained on Soil Boring Logs
presented in Appendix D. Retrieved soils were field screened for VOCs with a photo-ionization
detector, and for radiation levels with a G-M type survey meter.

Gamma radiation levels were measured inside the auger stem using an Eberline ESP-2
Tatemeter and shielded SPA-3 scintillation detector. The detector was advanced in six-inch
Increments to depths approaching groundwater. Gamma logging measurements are shown in
Tables 7-101 through 7-107, with graphical presentations in Figures 7-101 through 7-107.
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5.2 Investigation Results

Borings depths ranged from 15 to 25 feet depending on the depth to groundwater. Soil
types varied from silty to sandy silt, typically becoming coarser with depth. Some stiff silt or
clay was noted. No volatile compounds were detected at any depth in any boring. Radiation
levels were consistent with background levels.

All gamma logging data was consistent with background levels.

6.0 GROUNDWATER MONITORING

Groundwater monitoring wells were installed in each of the seven (7) soil borings at the
locations shown on Figure 6. Well construction details are described in Section 6.1 and
diagramed in Appendix E. Ten samples were collected for laboratory analysis according to the
techniques discussed in Section 6.2. Analytical results are discussed in Section 6.3.

6.1  Monitoring Well Installation

As described in Section 5.0, soil borings were advanced by hollow stem auger. Upon
completion of each boring, a 10-foot length of 2-inch diameter 0.010 slotted PVC well screen
was placed to the bottom of the boring. PVC riser pipe was extended above the ground surface.
A sand filter-pack was placed about the well screen as the auger flights were gradually removed
from the borehole, typically to 2-feet above the top of the screened interval. A 1.5 - 2 feet thick
bentonite pellet seal was placed above the sand pack. In wells MW101 and MW102, a cement
slurry with a bentonite additive was placed from the top of the seal to a few feet below ground
surface. At all wells, a cement-aggregate mixture was placed to the ground surface to secure
the steel well protector, and to form a small concrete pad to deflect surface water away from
the well. The PVC riser was fitted with a PVC screw cap and a padlock was placed on the steel
protector. Well construction diagrams are shown in Appendix E.

Efforts by drilling contractor Brotcke to develop MW104 on April 12 using a tank of
compressed nitrogen to drive an air-lift system were not successful. On Friday, April 13, 1990,
personnel returned to develop the wells using an air compressor to drive water from the well.
Purging efforts were continued for 30 minutes at each of the four wells (MW101, MW102,
MW103, and MW104). The three remaining wells were not accessible due to wet ground
conditions, and were developed by bailing.
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6.2 mple Collection

Groundwater sampling was conducted by Dames & Moore personnel on April 17 and 18,
1990. The following procedure was used at each well. '

The depth to water from the top of the PVC casing was recorded to the nearest 1/16”
using a chalked steel-tape. Standing water was purged from the well using a disposable
polyethylene bailer (Voss Technologies). After removing one well volume, field measurements
of temperature, pH and specific conductivity were made using a calibrated Hydac meter
(Cambridge Scientific Industries) outfitted with an Orion pH probe. Field measurements were
taken following each subsequent well-volume purged until three successive sets of measurements
fell within the following ranges:

Temperature: +/-0.5°C
pH: +/- 0.1 pH unit
Conductivity: +/- micromhos

Typically, four (4) or five (5) well volumes were sufficient to accomplish stabilization.
Field measurements are summarized in Appendix F. Based on contaminant levels during soil
boring activities, purged water was discharged to the ground surface.

Upon stabilization, water samples were collected for laboratory analysis. Table 8 shows
the volumes collected and preservations used to constitute one sample.

Samples were shipped via Federal Express to the appropriate laboratories for analysis
(MW109 was hand delivered to Envirodyne), under Dames & Moore chain-of-custody
procedures (Appendix B). Organic and inorganic samples were shipped in iced coolers. Each
day, all VOA sample vials were placed in the same cooler, and were accompanied during
shipment by trip blanks (TR-1 and TR-2).

6.3 Investigative Results

Data from organic and inorganic analyses are summarized in Table 9. Data packages
from Southwest Laboratories and Envirodyne Engineers are provided in Appendix C. Data from
the radiological analyses are summarized in Table 10. Data packages from ITC and CEP are
provided in Appendix B.

A review of the organic and inorganic data indicated that pesticides, PCBs, herbicides,
and cyanide were not detected. Several VOCs were identified near or below detection levels.
Methylene chloride was detected at low levels (1-26 ppb) in all samples analyzed by Southwest.
Similarly, acetone was detected (3-17 ppb) in most samples. Both compounds were detected in
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June 14, 1950
10



the Southwest QA/QC method blank, and are frequent laboratory contaminants. The absence
of these compounds in the Envirodyne analysis of MW109 (duplicate of both MW102 and
MW108), reinforces the interpretation that the methylene chloride and acetone results are not
accurate. Low levels of 1-1 dichloroethane are indicated in well MW102 and MW109 (3 ppb
and 6 ppb, respectively). Toluene, ethyl benzene, and xylene were indicated in well MW103
in low levels also. :

_ Two BNA (binuclear aromatic) compounds, chrysene and bis (2-ethylhexyl) phthalate,
were also indicated in low levels in four (4) of the monitoring wells. Bis (2-ethylhexyl)
phthalate was present in MW102, MW105, MW106, and MW109D while chrysene was present
only in MW102.

Several metals were detected at low levels as well. Copper and zinc were consistently
indicated in samples analyzed by Southwest. Antimony and nickel were also indicated in
approximately half of the samples by Southwest. EEI/TCT reported the presence of arsenic,
mercury, selenium, and silver in the two samples which they had analyzed (MW109 and
MWI109D). While there is a wide disparity in the metals results presented by the two
laboratories, none of the actual reported quantities are at significant levels to be of concern.

Results of radiological analyses for groundwater samples collected during the Phase II
investigation are reported in Tables 10A through 10D. Due to the propensity of groundwater
samples collected from wells to contain filterable soil particulates which can skew results, all
samples were analyzed as raw unfiltered water and as filtered water using a 0.45 micron filter
medium. All results are reported as picocuries per liter of sample plus or minus the 2 sigma
associated error. Numbers reported as less than (<) the reported value are below the limit of
detectability for the given nuclide and analytical method. All results reported for filtered
samples are indistinguishable from background data as represented by the off-site well water
results of Table 2 in the Phase I report. Further, the filtered data would easily meet all existing
radiological limits established for drinking water by the EPA (40 CFR 141). Of the unfiltered
results four samples (MW-103U, MW-105U, MW-106U, and MW-107U) would not meet the
EPA gross alpha criteria of 15 pCi/l for drinking water, but would meet all other established
limits. However, since raw unfiltered groundwater would not be acceptable as drinking water,
this comparison serves no purpose.

7.0 CONCLUSIONS
7.1 iological Investigation
7.1.1 Overland Gamma Survey

The results of the overland gamma survey discussed in Section 2 of this report clearly
show that all areas surveyed were indistinguishable from ambient radiation levels associated with
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nearby off-site locations. This conclusion is further supported by the results of the unbiased and
composite soil sample analyses which were also indistinguishable from background radionuclide
concentrations for the Phase II investigation area. :

7.1.2 Soil

_ As discussed above, all unbiased and composite soil samples collected randomly within
the 23 acres area of investigation, were found to have radionuclide concentrations similar to
those measured for samples representing ambient (background) conditions collected for the
present study, and those collected as background samples for the Phase I investigation. With
regard to the two biased samples (B1 and B2) where contamination is evident, refer to Section
7.1.5 for details.

7.1.3 Sediment

Comparison of sediment samples to background soil samples collected for Phase I and
I shows that all sediment results reported are less than or equal to the corresponding background
concentration with the exception of the gross alpha result reported for sample S4. This sample
was subjected to reanalysis of only the gross alpha parameter by ITC and the result reported to
Dames & Moore, shown in Table 11, was 19.3 + 8.6. The original S4 gross alpha value was
not confirmed by the reanalysis. This makes the initial analytical result a highly suspect data
point, in that, several of the individual nuclides analyzed are alpha emitters, namely U-234,
235/236, 238, thorium-230 and 232 and radium-226. These nuclides are by far the most
abundant alpha emitters in nature and therefore their sum should represent the majority of the
gross alpha activity present. Because the sum of the individual nuclides is only 7.2 pCi/g, and
the analytical techniques used to measure the individual nuclides is more precise than the gross
alpha measurement, especially for a medium such as soil, the gross alpha measurement must be
considered of secondary importance. Further, naturally occurring nuclides which are decay
products of the marker nuclides may add to the gross alpha concentration, but are considered

to be in equilibrium with their parent nuclide and therefore would not add significantly to the
above calculated alpha contributions of the individual nuclides.

7.1.4 Groundwater

As discussed in Section 6.3, groundwater samples were analyzed as unfiltered and filtered
to provide information on the quantity of filterable, and therefore undissolved particulates,
rem_dent in the samples. All results reported in Tables 10A through 10D for filtered samples
&Sl.ly meet EPA drinking water standards for gross alpha (15 pCi/l), gross beta (50 pCi/l) and
radium-226 + 228 of 5 pCi/l. Further, all unfiltered samples meet these criteria except for the

D&M Job No. 19943-002-045
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gross alpha values reported for sample MW103-U, 17.2; MW105-U, 16.9; MW106-U, 101; and
MW107-U, 202 pCi/l. The gross alpha values reported for these unfiltered samples are also of
secondary importance since the sum of the individual nuclide concentrations fail to confirm the
gross alpha values (see Section 7.1.3).

Groundwater sample MW102 was also subjected to quality assurance checks having a
sample duplicate analyzed and a sample split analyzed by an independent laboratory. The results
of both tests confirm the results of the original analysis as reported by IT Corporation. Most
values for all tests were reported as below the limit of detection. '

7.1.5 Biased Soil Samples

To provide additional characterization of the two limited hot spot areas identified during
the Phase I study, the survey team was directed to resurvey the original areas, reidentify the
location providing the highest gamma radiation level and remove 2-6" soil samples to a total
depth of 12" to provide preliminary characterization of the nuclides present. These data are
reported in Tables 4B and 4C.

For Area 1 (Tables 4B) the major nuclides identified as significantly above background
are Th-230, Ra-226, U-234, and U-238. These results are confirmed in the sample duplicate
analyzed by ITC and in the sample split analyzed by CEP except for Th-230. The discrepancy
in the results is due to the differences in analytical techniques used by the two laboratories.
Selected analytical results reported for original samples in Table 4B were reanalyzed with results
shown in Table II. The reanalysis confirmed the original test results.

For Area 2 (Table 4C), the analytical parameters and major nuclides identified as present
in concentrations more than 3 times background were gross alpha, gross beta, Th-230, U-234,
U-238, and Ra-226.

Again for sample B2A, as for B1A, the duplicate of the original sample analyzed by ITC
confirmed the initial results. The split sample with CEP again did not identify Th-230 in similar
quantities, nor were gross alpha and gross beta results reported by CEP similar to the ITC data.
Both laboratory technique and measurement capability differences are responsible for these
discrepancies. Regardless of the CEP results, any regulatory bodies which would govern clean-
up of the area would consider the highest reported results for regulatory purposes and therefore
the CEP data splits would become meaningless. Further, this round of soil sampling would only
serve to establish the highest potential concentration of nuclides in the area based on surface
gamma radiation results. Further area characterization would be required to determine the
vertical and horizontal extent of the contamination before clean-up activities could proceed. Due
to t}\e elevated levels of uranium-234 and 238 as well as radius-226 in these biased samples it
1s likely that this material originated from the West Lake Landfill property and found its way
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to the present location via surface water erosion.

7.2 i ic Chemical Investigation

During the course of the Phase II investigation of the Earth City property, several
different classes of both organic and inorganic contaminants were tested for in adjacent surface
soils, groundwater, and drainage ditch bottom sediment. Organic contaminants tested for
included total petroleum hydrocarbons (TPH), semi-volatile organics, pesticides, PCBs,
herbicides, and volatile organics (VOCs). Inorganic contaminants tested for included metals and
cyanide.

7.2.1 TPH

Surface soil composite samples (2) collected from areas adjacent to the West Lake
Landfill had TPH levels below background. Sediment samples (2) collected from the bottom
of a ponded area near the St. Charles Rock Road and from beneath the outlet of a landfill
surface water drain, likewise had TPH levels below background.

7.2.2 Semi-volatiles

Low level concentrations (10-50 ppb) of several semi-volatile organic compounds were
detected in both surface composite soil samples. Their presence is attributed to the sampling
technique, which involved mixing the composite inside a plastic zip-lock bag. Plastic bags of
this type often contain residual low level semi-volatiles. The sediment samples likewise
contained low level semi-volatiles (10-19 ppb) which can be attributed to sampling technique.

Two semi-volatile BNAs, chrysene and bis (2-ethylhexyl)phthalate were detected in levels
near or below detection limits in one and three monitoring wells, respectively, and do not
represent a significant environmental concern,

7.2.3 Pesticides, PCBs, Herbicides, Cyanide

med There were no detectable levels of any of these contaminants in any of the three sampling
- media.
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7.2.4 VOCs

Volatile organics were tested for only in the eleven (11) groundwater samples. Two (2)
VOCs, methylene chloride and acetone, were present in low concentrations in virtually all
groundwater samples tested. These samples were analyzed by Southwest Laboratory and both
of these VOC components, which are frequent laboratory contaminants, were detected in
Southwest’s QA/QC method blank. Consequently, this provides further evidence that the results
for-these contaminants are due to background contamination from the laboratory environment
and as such, are not valid. '

7.2.5 Metals

For both the soil sample composites (2) and the sediment samples (2), all metals detected
do not vary significantly from background levels. Groundwater samples were analyzed by two
separate laboratories: Southwest Laboratory and EEI/TCT. Low concentrations of copper, zinc,
antimony, and nickel were detected by Southwest while EEI/TCT detected very low levels of
arsenic, mercury, selenium, and silver. None of the levels detected represent a significant
environmental concern.
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Table

SUMMARY OF GAMMA RADIATION FIELD MEASUREMENTS
FOR FORD, EARTH CITY RADIOLOGICAL SURVEY
EARTH CITY, MISSOURI

WESTERN GRID

MICROREM/HOUR AT 1 METER, AND 1 CM ABQVE GROUND SURFACE

(E&W) WO w1s w25 w36 W4b
PA T 122202 sl d sl 2022 a2 2ds edlililidilesslilldg
(N&S) $/8
NO 5,5 6,5 | LAcooN| s,5 7.6 | s/8
N1 5,5 6,5 | Lacoon| 6,7 6,5 | s/8
N2 5,5 6,6 | LAGOON| 5.5 6,7 | s/8
N3 6,6 6,5 | LAGooN| 7,6 7,7 | ss8
N& 6,6 6,6 LAGOON| 6,5 5,5 S/8
NS 5,5 7,6 | LAGooN| 5,5 7,6 | s/
N6 6,5 6,5 | LAGOON| 5,5 8,7 | ss8
N7 5,5 5,5 LAGOON} 7,7 7,6 S/B
N8 5,6 6,5 | LAGoON| 7.8 7,7 | s/8
NG 5,5 7,6 LAGOON| 5,6 6,7 S/8
K10 5,5 6,6 | LAGOON| 5,7 7.8 | s/8
N11 6,6 7,6 | LAGOON] 6,7 6,7 | s/8
N12 5.5 6,6 LAGOON| 7,7 5,5 S/8
N13 4,5 6,6 LAGOON! 7,6 5,6 S/B
N14 4,4 7,7 | LAGOON! 5,6 5,5 | s/8
K15 5,6 7,6 LAGOON| 6,6 6,5 S/8
K16 6,6 6,5 | Lacoon| 5,6 7,6 | S/8B
N17 6,5 6,6 | Lacoon| s,S 6,5 | s/8
N1i8 6,6 7,6 LAGOON| 7,6 5,5 $/8
N19 6,6 8,7 | LAGoON| 6,7 5,5 | s/8
N20 5,6 6,5 | LAGOON| 7,6 5,6 | s/8
N21 5,6 6,5 | LAGOON| 5,6 7.8 | s/8
N22 5,5 6,6 | LAGOON! 5,6 6,6 | s/8
N23 6,5 7,7 LAGOON| 5,5 6,7 S/8
N24 5,6 8,7 LAGOOM| 5,5 7.6 S/8
N25 5,5 5,5 | Lacook| 5,5 6,6 | s/8
N26 6,5 6,6 | Lacoon| 5,5 7.7 | s/
N27 5,5 7.7 | Lacoon| 8,7 6,6 | s/8
N28 4,4 6,6 | Lacoou| 7,6 7,7 | s/8
N29 4,5 5,5 LAGOON| 6,6 7,6 S/8
N30 6,5 6,6 | LAGOON| 7,6 6,7 | s/8
N31 5,5 6,6 | LAGooM| 7,6 7,6 | s/B
N32 5,6 7,6 LAGOOK| 6,6 7,7 S/B
N33 5,5 7.6 | LAGOON| 6,6 6,7 | s/8
N34 5,4 6,6 | LaGoon| 7,7 5,5 | s/B
N35 4,4 7,7 LAGOOM| 6,6 7,7 S/8
N36 4,4 6,6 | LAGOON! 7,7 5,5 | s/8
N37 5,5 7,6 | Lacoon| 6,6 6,7 | s/8
N38 4,4 5,5 | LAGOON| 6,7 55 | s/B
N39 5,4 6,6 | LAcoon| 8,6 6,7 | ss8
N4O 6,6 7,6 LAGOON| 7,7 5,6 S/8
NG 5,6 5,5 | LAGoOM| 6,6 6,6 | s/8
N42 4,5 5,5 LAGOON| 7,6 5,5 S/8
N&3 4,5 5,5 LAGOON| 6,6 6,7 S/8
Ne& 5,5 6,5 | Lacoon| 7,8 5,5 | s/8
N4S 5,5 6,6 | LAGOON| 7,6 7,6 | ss/8
N&6 4,5 6,7 | LAGOON| 6,5 6,6 | ss8
N&7 5,5 6,6 LAGOON| 6.7 6,5 S/B
N&8 5,5 6,7 LAGOON| 6,5 7,7 S/8
NG9 6,5 6,6 | Lacoon| 7,7 6,5 | s/8
NS0 5,5 6,5 | LAGOON| 6.5 6,6 | s/8
N51 6,6 5,5 LAGOON| 7,7 7,6 S/8
N52 6,5 6,5 LAGOON| 7,7 6,6 S/8
NS3 6,5 5,5 | LAcooN| 7,6 7,6 | s/8
NS4 5,4 7,7 | LAcooN| 7,7 5,5 | s/8
NS5 5,5 6,6 | LAGoON| 5,5 5,6 | s/B

s/8 s/8 s/8 s/8 s/8
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Table 2

Volumes & Preservatives
S8oil & Sediment Samples

Parameters No. | Size Type Preserv
TPH 1 100 ml glass none
Semivolatiles 1 500 ml glass nhone
Pesticides

Herbicides

Metals 1 200 ml polyethylene none
Cyanide

Radiologic 1 500 gram plastic bag none

N - - N L N I A E ‘E A R N




\

Table 3

Oorganic & Inorganic Data Summary

80il samples

Parameter Units | BKG COMP1 | COMP2
TPH mg/kg | ND ND ND
TPH - Misc mg/kg | 14.9 5.1 5.1
Ssemivolatiles 1
Benzoic Acid ug/kg | ND ND 30
2-Methylnaphthalene ug/kg | ND ND 10
Phenanthrene ug/kg | ND ND 30
Di-n-butylphthalate ug/kg | ND ND 50
Fluoranthrene ug/kg | ND 30 50
Pyrene ug/kg | ND 30 30
Butylbenzylphthalate ug/kg | ND ND ND
Bis(2-Ethylhexyl)phthalate ug/kg | ND ND ND
Pesticides/PCBs ug/kg | ND ND ND
Herbicides ug/kg | ND ND ND
Metals

Arsenic mg/kg 5.8 5.89 7.41
Lead mg/kg | 17.4 13.6 15.9
Mercury mg/kg | ND ND ND
Selenium mg/kg | ND ND ND
Thallium mg/kg | ND ND ND
Antimony mg/kg 6.9 ND 7.4
Beryllium mg/kg | ND ND ND
Cadmium mg/kg 1.1 ND ND
Chromium mg/kg | 14.5 18.1 15.5
Copper mg/kg {24.0 [22.8 |25.0
Nickel mg/kg | 18.0 18.3 19.2
| Silver mg/kg | ND ND ND
Zinc mg/kg | 61.6 |62.4 |57.4
Cyaniae ug/kg | ND ND ND
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Table 4A
Radiologic Data Sussary '
Unbiased Soil Samples

Parameter Units BKG us1 us2 us3 UB4 UBS - Usé
Type Background fnvestigative investigative investigative fnvestigative investigative fnvestigative
Depth 0-6% 0-6" 0-6" 0-6% 0-6" 0-6" - 0-6Y
Laboratory 17C 17C 17C 17C 17C 17C 17C

Grass Alpha pCi/g | 33.0 +/- 11.4 | 23.6 +/- 9.9 | 26.0 +/- 10.1 25.8 +/- 10.1 20.0 +/- 8.5 | 18.3 +/- 8.3 | 27.5 +/- 9.9
Gross Beta pCisg | 27.9 +/- 9.6 | 23.5 +/- 8.5 | 30.0 +/- 11.1 | 31.1 +/- 10.9 | 29.0 +/- 9.9 | 25.6 +/- 9.7 | 25.1 +/- 8.0
Uranium-234 pCi/g 1.1 +/- 0.3 1.3 +/- 0.3 1.2 +/- 0.3 0.9 +/- 0.2 1.0 +/- 0.2 1.3 +/- 0.3 1.2 +/- 0.3
Uranium 235/236 pCi/g < 0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
Uranium 238 pCi/g 1.1 +/- 0.3 1.0 +/- 0.2 1.2 +/- 0.3 0.9 +/- 0.2 0.7 +/- 0.2 1.0 +/- 0.2 1.2 +/- 0.3
Tharium 230 pei/g. 3.6 +/- 0.6 2.5 +/- 0.5 1.8 +/- 0.4 2.2 +/- 0.5 2.1 +/- 0.4 3.0 +/- 0.7 2.5 +/- 0.5
Thor jum-232 pCi/g 1.5 +/- 0.3 1.0 +/- 0.3 1.2 +/- 0.3 1.2 +/- 0.3 1.1 4/- 0.3 1.6 +/- 0.4 1.2 +/- 0.3
Potassium-40 pCi/g | 18.1 +/- 2.9 9.9 +/- 1.4 | 1.7 +/- 1.6 | 146.6 +/- 1.9 | 17.7 +/- 2.9 ]| 18.6 +/- 3.0 | 19.7 +/- 3.2
Cesium-137 pCi/g < 0.2 0.3 +/- 0.05 0.3 +/- 0.06 0.2 +/- 0.06 <0.2 <0.2 0.2 +/- 0.05
Radi um-226 pCi/g 1.1 +/- 0.1 1.0 +/- 0.1 1.2 +/- 0.1 1.2 +/- 0.1 1.1 +/- 0.1 1.1 +/- 0.1 1.2 +/- 0.1
Radium-228 pCi/g 1.3 +/- 0.2 1.1 +/- 0.1 1.2 +/- 0.2 1.2 +/- 0.2 1.4 +/- 0.2 1.6 +/- 0.2 1.5 ¢+/- 0.2
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Table 48
Radiologic Data Summary v
Aree B1 Bissed Soil Samples
Parameter Units 8KG 81A B1A 818 81C
Type Background fnvestigative split of B1A dupl. of B1A investigative
Depth 0-6 0-6" 0-6% 0-6v 6-12"
Laboratory 11C 17C CEP 17C 17C
Gross Alpha pCi/g | 33.0 +/- 11.4 | 1650 +/- 340 | 46.6 +/- 1.8 | 1980 +/- 400 | 1810 +/- 370
Gross Beta _pCisg | 27.9 +/- 9.6 313 /- 66 | 21.2 +/- 0.6 304 +/- 64 274 +/- 58
Uranium-234 pCi/g 1.1 ¢/- 0.3 7.9 ¢/- 1.0 4.2 +/- 0.5 6.3 ¢/- 1.1 7.4 +/- 1.0
Uranium 235/236 pCi/g < 0.6 <0.6 0.6 +/- 0.2 <0.6 <0.6
Uranium 238 pCi/g 1.1 +/- 0.3 6.9 +/- 0.9 1.6 +/- 0.3 6.3 +/- 1.1 7.0 +/- 1.0
Thorium 230 pCi/g 3.6 +4/- 0.6 | 1580 +/- 370 <0.2 1390 +/- 270 | 1430 +/- 360
Thor ium-232 pCi/g 1.5 +/- 0.3 5.1 +/- 1.6 1.0 +/- 0.2 4.1 +/- 1.1 6.7 +/- 2.2
Potassium-40 pCizg | 18.1 +/- 2.9 | 12.4 +/- 2.2 11,1 +/- 1.4 6.8 +/- 1.5 | 11.6 +/- 2.0
Cesium-137 pLi/g < 0.2 <0.2 0.1 +/- 0.1 0.2 0.3 +/- 0.1
Radium-226 pCi/g 1.1 4/- 0.1 | 39.5 ¢+/- 3.3 | 41.4 +/- 0.4 | 29.6 +/- &.5 | 24.0 +/- 3.7
Radium-228 pCi/g 1.3 +/- 0.2 1.0 +/- 0.3 <0.1 1.0 +/- 0.3 1.3 +/- 0.3




Table 4C
Radiologic Data Summary
Ares B2 Biased Soil Samples

Parameter Units BKG B2A B2A B2B B2C “

Type Background investigative split of B2A dupl. of B2A investigative II

Depth D-6% 0-6" 0-6% 0-6% 6-12" ?l

Laboratory 17C 17C CEP 17C 17C
Gross Alpha pCi/sg | 33.0 +/- 11.4 ] 7TB10 +/- 1570 | 199 +/- 2.4 | 5560 +7 1120 1080 +/- 220
Gross Beta pCisg | 27.9 +/- 9.6 969 +/- 197 34.5 +/- 0.5 776 +/- 159 149 +/- 35
Uranium-234 pCi/g 1.1 +/- 0.3 18.0 +/- 2.4 | 14.6 +/- 0.8 | 11.3 +/- 1.5 2.0 +/- 0.3
Uranium 235/236 pei/g < 0.6 2.1 +/- 0.4 0.2 +/- 0.1 <0.6 0.7 +/- 0.2
Uranium 238 pLi/g 1.1 +/- 0.3 11.4 +/- 1.6 2.4 +/- 0.3 6.5 +/- 0.9 2.1 +/- 0.4
Thorium 230 pCi/g 3.6 ¢4/- 0.6 | 3720 +/- 780 <0.2 2820 +/- 580 574 +/- 113
Thor jum-232 pCi/g 1.5 ¢/- 0.3 4.5 +/- 1.3 1.3 +/- 0.5 13.1 +/- 3.0 1.2 +/- 0.5
Potassium-40 pCiszg | 18.1 +/- 2.9 9.4 +/- 1.8 9.2 +/- 3.3 9.2 +/- 1.7 9.5 +/- 1.6
Cesium-137 pCi/g < 0.2 <0.2 <0.1 .<0.2 <0.2

Rodium-226 pCi/g 1.1 +/- 0.1 15.1 ¢/~ 1.9 132 +/- 8.0 | 59.3 +/- 4.7 9.9 +/- 1.6
L Redium-228 pCi/g 1.3 +/- 0.2 1.3 +/- 0.4 150 +/- 38 1.2 +/- 0.3 1.0 +/- 0.2




Table 4D
Radiologic Data Summary

Composite Soil Samples

Parameter Units BKG COMP1 CoMP2
Type Background {nvestigative investigative
Depth 0-6v 0-6 0-6
Laboratory 17C (51 17C
Gross Alpha pCi/sg | 33.0 +/- 11.4 15.0 +/- 7.1 18.4 +/- 8.2
Grosg Beta pCirsg | 27.9 +/- 9.6 25.5 +/- 10.1 21.8 +/- 9.8
Uranium-234 pCi/g 1.1 +/- 0.3 1.0 +/- 0.3 1.0 +/- 0.2
Uranium 235/236 pCi/g < 0.6 <0.6 <0.6
Uranium 238 pCi/g 1.1 +/- 0.3 1.0 +/- 0.3 0.8 +/- 0.2
Thorium 230 pCi/g | 3.6 +/- 0.6 2.2 +/- 0.5 2.4 +/- 0.4
Thorjum-232 pCi/g 1.5 +/- 0.3 1.3 +/- 0.3 1.2 +/- 0.3
Potassium-40 pCi/g | 18.1 +/- 2.9 10,1 +/- 1.4 18.2 +/- 2.9
Cesiu=-137 pCi/g < 0.2 <0.2 <0.2
Radium-226 pCi/g 1.1 +/- 0.4 1.1 +/- 0.1 1.2 4/- 0.1
Radium-223 pCi/g 1.3 +/- 0.2 1.2 +/- 0.2 1.3 ¢/~ 0.2




Table 5

Organic & Inorganic Data Summary
Sediment Samples

parameter Units | BKG 83 84
TPH mg/kg | ND ND ND
TPH - Misc mg/kg 14.9 12.0 6.3
gsemivolatiles |
Benzoic Acid ug/kg | ND 35 140
2-Methylnaphthalene ug/kg | ND ND ND
Phenanthrene ug/kg | ND 30 40
Di-n-butylphthalate ug/kg | ND 10 100
Fluoranthrene ug/kg | ND 40 ND
Pyrene ug/kg |} ND 50 30
Butylbenzylphthalate ug/kg | ND ND 50
Bis(2-Ethylhexyl)phthalate ug/kg | ND ND 190
Pesticides/PCBs ug/kg | ND ND ND
Herbicides ug/kg | ND ND ND
Metals
Arsenic mg/kg 5.8 2.12 5.6
Lead mg/kg | 17.4 12.4 17.8
Mercury mg/Kg | ND ND 0.18
Selenium mg/kg | ND ND ND
Thallium ‘mg/kg | ND ND ND
Antimony mg/kg 6.9 ND 6.7
Beryllium mg/kg | ND ND ND
Cadmium mg/kg | 1.1 |ND ND
Chromium mg/kg | 14.5 5.5 |13.1
JﬁOpper mg/kg | 24.0 15.2 23.0
Nickel mg/kg | 18.0 9.7 |16.3
Silver mg/kg | ND ND ND
Zinc ng/kg | 61.6 |32.8 |56.8
'__‘ll_—cy“ide ug/kg | ND_ ND | ND




Table 6

Radiologic Data Susmary
Sediment Samples

BKE S1 $2 3
Type Background investigatijve investigative investigative jnvestigative “
Depth 0-6v 0-6" 0-6 0-6" 0-18"
Laboratory 17C 17C 17C 17C 1TC

Gross Alpha _pCi/g 33.0 +/- 11.6 | 32.1 +/- 11.8 | 17.4 +/- 7.7 | 23.2 +/- 9.1 219 +/- 50
Gross Beta pci/g 27.9 +/- 9.6 | 26.7 +/- 11.0 ] 25.7 +/- 9.1 17.9 +/- 7.6 | 27.3 +/ 9.4 "
Urenium-234 pCi/g 1.1 +/- 0.3 1.0 +/- 0.3 1.0 +/- 0.3 0.7 +/- 0.2 1.1 +/ 0.3
Uranium 235/236 pCi/g < 0.6 <0.6 <0.6 <0.6 <0.6
Uranium 238 pCi/g 1.1 +/- 0.3 0.9 +/- 0.2 1.1 +/- 0.3 0.8 +/- 0.2 0.6 +/- 0.2
Thorium 230 pCi/g 3.6 4/- 0.6 1.3 +/- 0.3 2.3 +/- 0.4 2.6 +/- 0.4 2.4 +/- 0.5
Thorium-232 pCi/g 1.5 +/- 0.3 1.0 +/- 0.3 1.2 +/- 0.3 0.7 +/- 0.2 1.1 +/- 0.3
Potassium-40 pCi/g 18.1 +/- 2.9 | 17.7 +/- 3.0 5.1 /- 1.0 | 10.2 +/- 1.4 10.9 +/- 1.5
Cesium-137 _pCi/g < 0.2 <0.2 .07 +/- .03 <0.2 <0.2
Radii um-226 pCi/g 1.1 +/- 0.1 1.2 +/- 0.2 1.2 +/- 0.1 0.8 +/- 0.1 1.2 +/- 0.1 "
Radium-228 pCi/g 1.3 +/- 0.2 1.2 +/- 0.3 1.3 +/- 0.2 0.6 +/- 0.1 1.3 +¢/- 0.2 "




TABLE 7

FORD (EARTH CITY), PHASE 11 PROPERTY EVALUATION
DOWNHOLE GAMMA LOGGING RESULTS

DEPTH 1 WELL WELL WELL VELL VELL WELL WELL
(6™ INTERVALS)| WNITS MI-101| md-102| Wd-103| MU-104| WJ-105]| MI-106| M-107
é A CNTS/MIN| 3600 4000 4000 3900 3700 3800 3600
12 B CNTS/MIN} 4000 4200 4000 4200 3600 3800 4000
18 c CNTS/MIN| 4000 4200 4000 4400 3800 3800 3600
264 D CNTS/MIN| 4000 4200 4000 4400 4000 4400 3800
30 E CNTS/MIN| 4200 4300 3200 4500 4000 4400 3800
36 F CNTS/MIN| 4000 4200 4000 4700 4000 4000 3600
42 G CNTS/MIN| 4000 4200 4000 4500 4000 4000 3800
4«8 H CRTS/MIN| 3600 3900 4000 4000 4300 4000 3400
54 I CNTS/MIN| 3400 3700 4000 3300 4000 4000 3400
60 J CNTS/MIN| 4000 3800 4000 4000 3500 3200 3800
66 K CNTS/MIN| 4000 4000 4000 4000 3600 4200 3800
72 L CNTS/MIN| 3800 3700 4000 4300 3800 4400 4000
78 M CNTS/MIN| 3700 3700 4000 4300 3800 4400 4000
84 N CNTS/MIN| 3700 3700 4000 4300 3700 4400 4200
90 0 CNTS/MIN| 3500 3800 4000-| 4000 3800 4200 4000
96 P CNTS/MIN| 3600 3700 3100 4000 4000 4000 4200
102 Q CNTS/MIN| 3400 3700 3400 4000 4000 4200 4000
108 R CNTS/MIN| 3400 3700 4000 4000 4000 4000 | WATER
14 S CRTS/MIN| 3200 3600 4000 3300 3300 4000
120 T CNTS/MIN| 3500 3300 3600 3600 3600 | WATER
126 U CNTS/MIN| 3400 3200 3700 3900 3900
132 v CNTS/MIN| 3400 3000 3400 3900 3900
138 W CNTS/MIN| 3500 3000 3600 3700 3700
144 X CNTS/MIN| 3600 3000 3600 5700 3700
150 Y CNTS/MIN| 3400 3000 | WATER | WATER | WATER
156 z CNTS/MIN| 3300 3000
162 AA CNTS/MIN| WATER 3100
168 AB CNTS/MIN 3100
174 AC CNTS/MIN WATER

————

Readings are in gross counts per minute without background subtracted.




Table 8

Volumes & Preservatives

Water Samples

parameters No. | Size Type ____| Preserv
VOAS 2 40 ml glass HC1l
semivolatiles 1 2 liter amber glass none
Pesticides/PCBs 1 1 liter amber glass none
Herbicides 1 1 liter amber glass none
Metals 1 250 ml polyethylene HNO,
Cyanide 1 500 ml polyethylene NaCH
Radiologic 1 4 liter plastic HNO,
(Filtered)

Radiologic 1 4 liter plastic HNO,

(Unfiltered)




Table 9

Organic & Inorganic Data Sumsery

Water les
PARAMETER UNITS MW-101 M- 102 Mu- 103 Mu-104 Mu- 105 Mu-106 MuW-107 Md-108 H-109 Mu-1090 | MuJ-110
Type inv inv inv inv inv inv inv 102 102 102 rinse

Laboratory SW SW SW SW SW SW SW SW EE! EEl SW
voCs (selected)
Methylene Chloride _ppb 18 8 16 8 26 B 1 J8 18 B 19 8 16 B 15 B ND ND 16 B
Acetone _ppb S J ND 17 8 5 J8 6 J & J 34 ND ND ND & J8
1-1 Dichloroethane ppb ND 34 ND ND ND ND ND ND 6 ND ND
1-1 Dichloroethene Pppb ND KD ND ND ND ND ND 34 ND ND ND
Toluene ppb ND KD 8 ND ND ND ND ND ND ND ND
Ethyl Benzene _ppb ND ND 24 ND ND ND ND ND ND ND ND
Xylene ppb ND ND 10 ND ND ND ND ND ND ND ND
Semivolatiles (selected)
Di-ethy(phthalate _ppb ND ND ND ND ND ND ND ND ND ND 8 J
8is(2-ethylhexyl)phthalate ppb ND 2 JB ND ND 2 .I 27 ND ND ND 14 ND
Chrysene ppb ND 14 ND ND ND ND ND ND ND ND ND
Pesticides/PCBs ppb ND ND ND ND ND ND ND ND ND ND ND
Herbicides ppb ND ND ND ND ND ND ND ND ND ND ND
Metals (selected)
Ant imony ppb ND ND 34.9 ND ND 46.7 33.1 34.5 ND ND ND
Arsenic ppb ND ND ND ND ND ND ND ND 3.1 2.5 ND
Copper ppb 152 326 43 131 73 80 62 81 ND ND 102
Rercury _ppb ND ND ND ND ND ND ND ND 0.48 ND ND
Nickel ppb ND 13.8 ND ND ND ND 10.9 14 ND ) ND ND
Selenium _ppb ND ND ND ND ND ND ND ND 1.3 ND ND
Silver ppb KD ND ND ND ND ND ND ND 1.1 ND ND
2inc _ppb 102 52.8 34.1 40.7 489 56.4 43 44.5 ND ND 40.5
Cyanide ppm ND NO ND ND ND ND ND ND ND ND ND




oo

Table 10A

Rediologic Data Summeary

\ater Samples

Parameter Units m101-U Mu101-F mi102-u mi102-F Mw103-U Mi103-F

Type investigative investigative investigative investigative investigative investigative

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered
Laboratory 17C 11C 1TC 1TC {11C ITC

Gross Alpha pcist { < 10.0 <?7.7 < 8.1 <23 17.2 +/- 9.6 | < 7.0
Gross Beta pCi/L | 24.1 +/- 8.4 9.5 +/- 6.3 7.1 +/- 5.5 | <8.4 23.4 +/- 10.1 | <13.4 |
Uranium-234 pci/stl 9.1 ¢/- 1.8 1.3 +/- 0.3 1.6 +/- 0.4 2.4 +/- 0.6 1.3 +/- 0.2 5.1 +/- 0.9 “
Uranfum 235/236 pCi/l 1.4 +/- 0.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Uranium 238 _pcist 8.6 +/- 1.7 | < 1.0 1.3 +/- 0.4 1.6 +/- 0.5 1.2 +/-_ 0.2 3.6 +/- 0.7
Thorium 230 i/l 1.0 4/- 0.4 ] < 1.0 < 1.0 < 1.0 1.2 +/- 0.5 1.6 +/- 0.5
Thor i ua-232 pciszt | < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Potassium-40 pCi/l <130 <160 <140 <180 <150 <180
Cesiu=-137 pCi/st | <20 < 20 < 20 < 20 < 20 < 20
Radium-226 pci/t | < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
ladit-m pci/zt | < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0




Table 108

Rediotogic Dats Susmary

Vater Samples

Psrameter Units W104-U MW104-F MW105-U M105-F mi106-U m106-F ﬁj

Type investigative investigative investigative investigative fnvestigative investigative “

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered
Laboratory 11C 11C 17C 11C 1TC 17C

Gross Alpha pCi/sl | 11.4 #/- 7.4 | < 2.0 16.9 +/- 8.3 | < 10.1 101 +/- 23 < 10.2
Gross Beta pci/st | 18.7+4/- 7.4 | < 8.3 14.5 +/- 9.1 7.32 +/- 5.6 1 29.5 +/- 12.2 | < 16.0
Uranium 234 pci/t 3.8 +/- 0.7 2.0 +/- 0.5 ] < 1.0 1.3 +/- 0.3 2.2 +/- 0.5 3.8 +/- 0.6
Uranium 235/236 pCi/t ] < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Uranium 238 peist 2.7 +/- 0.6 1.1 ¢/- 0.4 | < 1.0 < 1.0 1.4 +/- 0.4 2.7 +/- 0.5
Thorium 230 peist 2.0 +/- 0.6 ] < 1.0 < 1.0 < 1.0 4.5 +/- 1.2 | < 1.0
Thorium-232 pCist 1.5 +/- 0.6 < 1.0 < 1.0 < 1.0 6.1 +/- 1.5 < 1.0 il
Potassium-40 pCizt | <140 104 +/- 60 145 +/- Th <140 283 +/- 114 <140
Cesium-137 pCi/t_ | < 20 < 20 < 20 < 20 < 20 < 20
Radium-226 pCi/tl } < 1.0 < 1.0 < 1.0 < 1.0 1.4 +/- 0.3 1.1 +/- 0.3
Radium-228 pci/l | < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0




Table 10C
Rediologic Data Sussmary

Mater Samples
Parameter Units m1o7-u KW107-F MW108-U mi108-F MW109-U m109-F
Type investigative investigative dupl. Mi102-U dupl. MW102-F split mJ102-uU split Mi102-F
Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered

Laboratory 17C 1TC 17C 171C CEP CEP
Gross Alpha pCisL | 202 +/- 36 < 10 < 7.5 < 10.6 < 2.0 < 2.0
Gross Beta pCi/l 17.7 +/- 11.0 < 9.3 < 10.3 < 8.4 7 +/-3 < 3
Uranium-234 pCi/l | < 1.0 1.6 +/- 0.4 2.2 +/- 0.5 3.6 +/- 0.6 | < 0.6 < 0.6
Urenium 235/236 pCi/l < 1.0 < 1.0 < 1.0 < 1.0 < 0.6 < 0.6
Urenium 238 pci/t | < 1.0 _ 1.2 +/- 0.3 1.7 +/- 0.4 2.9 +/- 0.5 | < 0.6 < 0.6
Thorius 230 pei/l < 1.0 < 1.0 1.6 +/- 0.6 < 1.0 < 0.6 < 0.6
Thor ium-232 pCi/l | < 1.0 < 1.0 < 1.0 < 1.0 < 0.6 < 0.6
Potassium40 pCi/l <180 <180 <190 <150 < 5 < 5
Cesium-137 pCi/l < 20 < 20 < 20 < 20 11.0 +/- 0.8 < 2
Radium-226 pCi/t < 1.0 < 1.0 < 1.0 < 1.0 1.5 +/- 1.0 < 0.6
Radium-228 pCci/l | < 3.0 < 3.0 < 3.0 < 3.0 < 1 < 1




Table 10D

Radiologic Data Sussary

Uater Samples
Parameter Unfts ni110-U Mmit10-F WAT
Type rinse rinse sojl rinse
Unfiltered Filtered
Laborator 17C 17C 17C

Gross Alpha pci/t | < 1.0 < 1.0

Gross Beta pCi/l < 4.0 < 4.0

Uranius-234 pcist ] < 1.0 < 1.0

Uranium 235/236 pCi/ < 1.0 < 1.0

Uranfum 238 pCist < 1.0 < 1.0

Thorium 230 pCi/t < 1.0 < 1.0

Thor ium-232 pCi/t | < 1.0 < 1.0

Potassium-40 pCisl <100 <190

Cesium-137 pCisl | <20 < 20

Rodiuw-226 pcisl | < 1.0 < 1.0

Rodium-228 pci/zt | < 3.0 < 3.0




TABLE 11

SAMPLE REANALYSIS DATA
e Type Parameter(s) Date Results + 2G (units)
_ Reanalyzed
l‘ Sediment | Gross alpha 5/25/90 19.3 + 8.6 (pCi/g)
o BIA Soil Gross alpha 5/25/90 1140 + 240 (pCi/g)
: Gross beta 5/25/90 250 + 53 (pCi/g)
I Thorium-230 | 6/07/90 1750 + 360 (pCi/g)
- B2A Soil Gross alpha 5/25/90 4100 + 830 (pCi/g)
I | Gross beta 5/25/90 627 + 129 (pCi/g)
| Thorium-230 | 6/07/90 3530 + 970 (pCi/g)
Radium-226 | 5/25/90 89.5 + 4.7 (pCi/g)
l Radium-228 | 5/25/90 <116 (pCi/g)
l MW106-U | Groundwater | Gross alpha 5/25/90 307 £ 133 (pCi/g)

D&M Job No. 19943-002-045
June 14, 1990
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"EMTCRON CORPORATION

12345 KINSMAN ROAD, NEWBURY, OHIO 44065
(216) 564-2251 telex 980474

CERTIFICATE OF INSTRUMENT CALIBRATION

i e e e

DAMES & MOORE ' ey

, CUSTOMER: _ qs HCC 0O
micro rem A880N

INSTRUMENT MODEL : SERIAL #

—

CALIBRATION DATA

N - -
A

-

i | i
| RANGE EXPOSURE RATZ|INST. READING| EXPOSURE RA‘I‘E! INST. READING|
z i .= | i
I i - ! ;
i:, X1000 160 mR/h 160 | 40 mR/h 40 :
!
‘7-‘ , | f
l. X100 16 mR/h 16 4 mR/h 4 '
i] X10 1.6 mR/h 1.6 400 uR/h 400
I_ X1 160 uR/h 160 40 uR/h 40
-jJ X0.1 16 uR/h 16

'l THE Cg-137 1 Ci SOURCE USED FOR THIS CALIBRATION HAS A CERTIFICATE
< STATING ITS TRACEABILITY TO N.B.S. (N.I.S5.T.) STANDARDS.

-~y " ji* INSTRUMENT CALIBRATED WITH A CS~137 GAMMA SOURCE USING A CONVERSION
'J FACTOR OF 1 urem/h

- 1 uR/h

' ~ OQOTHER CALIBRATIONS AVAILABLE UPON REQUEST.
\’\WC@Q <Fena A /-1%’30
CALIBRATED BY:——tAL i < DATE:

”: v




ATCRON CORPORATION

12345 KINSMAN ROAD, NEWBURY, OHIO 44063
(216) 564-2251 telex 580474

CERTIFICATE OF INSTRUMENT CALIBRATION

l_;ﬁ r E

i

L:J

T
DAMES & MOORE :
w8 CUSTOMER: qs HOOHO
P micro rem A882N
' INSTRUMENT MODEL: SERIAL #
‘i CALIBRATION DATA
1 s | : |
_— RANGE EXPOSURE RATZ!INST. READING|EXFOSURE RATE! INST. READING;
| | ! !
! | E ;
== . . X000 160 mR/h | 160 40 mR/h 40 l
-' i { [
- ! ! !
' X100 16 mR/h 16 _ 4 mR/h 3.9 :
;
i" X10 1.6 mR/h 1.6 400 uR/h 400
...j
" X1 160 uR/h 160 40 uR/h 40 ‘
-] X0.1 16 uR/h 16

THE Cs-137 1 Ci SOURCE USED FOR THIS CALIBRATION HAS A CERTIFICATE
STATING ITS TRACEABILITY TO N.B.S. (N.I.S.T.) STANDARDS.

) e} gy |
trf

1 * INSTRUMENT CALIBRATED WITH A C5-137 GAMMA SOURCE USING-A CONVERSION
} FACTOR OF 1 urem/h

1 uR/h

i © OTHER CALIBRATIONS AVAILABLE HPON REQUEST.

- < ~ O 4 - /¢ -
i | CALIBRATED BY: Lo O ;smfl\ oare. 22170

i
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SI(—T 73-Y5 75
DAMES & MOORLE CHAIN-OF-CUSTODY HECOHD

Fleld Parsonnel (Signature) -

Sampla Sourco & Cllenl o> S fo’é ESTA7TE
Projoct Thle  sARZ/» C +79 . Job No. /74563 001
Dalo | .Time . E"D'.";\’;g. K .S?;T[\)I’;'D Cr:\:)(:;il?):)rs Sampllng Slto ‘ ' Remarks
ﬂ S Socimel ! a-6 "
.3 Q Sed ! o-C
33 Sed | ? sl Cla fock o a-c
sY sed ( S6 Ead. a€”
C Soi( -comp / Q-6
c T Cous / o-c
OB-1 Soi | / ouljgu
Qg-2 <o | { NT w37
wB-3 Sov | {
g sa | / 2 WTQSO S
OF-S soy | - | stom [ 2 co
g6 s¢: | / (2o0N] 36w
\ ] N P e
[ / [ W = AN .
N\ e " ~ T .
felinquished bys | Date | Time Recelved byt | Date Time 'llelhnqulnhed bysjDare | Time Recelved by Date .} Time
(Slgnature) (S5ignature) * (Signatura) (Signature)
70 U ' =
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\-_,L__J -.‘ P 3 A L0 » Lsvnaban d o Y ' v PAG i L QUT OF BTATH ¢ "0/545-21 HH ¢ Fax- 5085-982.9289
Dames % Moore Date Recelved: 04/18/90
11701 Borman Drive., Suite 340 Date Reported: 05/09/%90
Saint Loulis, MO &314& Work Order: 90-04-333
Category:
Attn: Dave Purington -
Work ID: Environmental DAMES & MOORE
P O & .
MAY 14 1990
Tect HW109U MW109F
. ST. Louis, Miss
Units "
04/17/90 11:00 04/17/90 11:00 )
Gross Alpha . 2
pCi/liter
Gross Beta 7+/-3 <3
‘ pCi/liter
Cesium-137 11.00.8 &
pCi/liter
Patassium-40 5 9
pCi/liter
Rad1um-226 _ 1.9¢/-1.0 0. 6
) pCisliter :
Radium-228 {1 8|
pCi/liter
Thorium-228 0.6 0.6
pCi/liter
Tharium-230 0.6 0.6
pCi/liter
[} [Ty P! [} Wwhe ] conne et wi h noe e WIthont Speecl pesemwe, i m o o oy
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‘U-‘ .' ConNnLrols fOr ENVIrUININGITLAGL 3 LIILILItII, §te - -
hemed J emd, 1200 LHDX DB v Eante e lew Muaiio /60 i oUTOF B8TATE 710/ B46-82188 ¢ rax- 506-9812-9288
. ] ."-

Page 2 (EP, Inc. REPORT Work Order &  90-04-353
Received:  04/18/90 05/09/90 16:18:30 Continued From Above
Test MW109U MW109F |

Units
04/17/90 11:00 04/17/90 11:00
Thorium-23¢ 0. 6 0. 6
pCis/liter R
Uranium-234 0.6 0.6
pCi/zliter
Uranium-235 0.6 0.6
pCi/liter
__Uranium-238 0.6 0.6
pCi/liter

Certified By: . W
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ITRSL CGat R“’ REPORT #ork COrder & SO-04-047
Recnved 04/13/%0 05/18/90 19.17:24
REPORT DAMES & MOORE  PREPARED IT/RADIOLOGICAL SCIENCES LAB.
TO 11701 BORMAN DRIVE BY 1550 BEAR CREEX RDAD

SJITE 340 0AK RIDGE, TN 37831

ST_LOUIS, M 63146 TIFIED BY
ATTEN DAVID PURINGTON ATTEN ERS _

PHINE 615-482-9707 CONTACT JIM DILLARD

CLIENT DAES ST SAPLES |

COMPANY DAMES & MOORE
FACILITY ST. LOUIS, MO

AMENDED YO CORRECT UNITS AND RESULTS. U-1S0 AND TH-230 AND

TH-232 VERE ALS0 ADDED TO COPPLETE REPORT,
WORK ID WATER SAMPLE :
TAKEN
TRANS
TYPE
P.O. &
INVOICE under separate cover
SAWPLE IDENTIFICATION TEST CODES and NAMES vused on this report
01 WAT CALPHA CROSS ALPHA
CBETA  CROSS BETA
¢ cat SPEC
RAZ26  RA-224
RAZS  RA-228
28 TH-228
TR0 TH-20
TH232 TH2R
U234 U234
U235 U-235/23%
238 1-238

Wil

-it‘m‘{ 1880

— A

ST. LOUI, alSSOURS
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Page 2
Received: 04/13/90

SAPLE 1D WAT

ITRSL Oak Ridge

REPORT
Results by Sample

FRACTION 01A  TEST CODE €S

UNITS pCi/1 _
WRTN 03/18/90

CAMMA SPEC  RESULT

K-40
C5-137

(1. 8#+2
Q e+

2SI OTHER

CROSS ALPHA
GROSS BETA
RA-25
RA-228
U-234
U-235/234
U238
TH-230
TH-22

NAE

Date & Time Collected 04717750

Work Order & SO-04-049

SPEC
T

VERIFIED BY KDF

RESLT

2 TE4
49X+
2 1640
<b. BEEHD
1. 02+t
1. 0E+0
8. 6540
4 01E41
1. 0E+0

2-5I16MA
0. 6E+]
2 I7e40
0.63&+0
0. 20€+1

1. BOEH)
0.87E+1



] Page 1 ITRSL Cat Ru’e REPORT Wort Order § SO-04-049
‘ Received: 04/13/90 05/18/90 19:17:24
) REPORT DAMES & MOCRE PREPARED IT/RADICLOGICAL SCIENCES LAB.
] TO 11701 BORMAN DRIVE BY 1350 BEAR CREFK ROAD /
SUITE 340 (WK RIDCE, TN 37831
ST. LOUIS, MD 43144 TIFIED BY
ATTEN DAVID PURINGTON ATTEN ERS
PHONE 415-480-9707 CONTACT JIM DILLARD
CLIENT DAES ST SAPLES 1

t

COMPANY DAMES & MOORE
FACILITY ST. LOUIS, M0

AEXDED TO CORRECT UNITS AND RESULTS. U-150 AND TH-230 AND
TH-232 WERE ALSD ADDED TD COMPLETE REPORT.

1

WORK ID WATER SAMPLE

TAKEN
TRANS
TYPE
P.O. ¢
INVOICE under separate cover
SAPLE IDENTIFICATION TEST CODES and NAMES used on this report
01 WAT CALPHA CROSS ALPHA
CBETA  GROSS BETA
€S CAA SPEC
RADS  RA-225
RAZZ8  RA~-228
TH228  TH-228
TH230  TH-220
TeR THew
U2 234
U235 U-235/236
V238 =238

SRR S Ty Ry oy o Ay Nty Ny 1

.I\,.,_— I 3

l ST LOUIS, 1 SSOURS
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Page 2 ITRSL Dat Ridge REPORT Nork Order & S0-D4-049
Received: 04/13/90 Results by Sasple
SAPLE 1D WAT FRACTION 01A  TEST CODE €S NAE QAMMA SPEC
Date & Time Collacted 04/127%0 egory
UNITS pCi/1 VERIFIED BY KDF
WRTN 03/18/90
CAMMA SPEC RESAT 2-5I0MA (OTHR REQLT  2-5I6MA
K~40 1. B4E+2 CROSS ALPHA 2 27E+1 0. 34E+1
Cs-137 Q. 0E+] QROSS BETA 4. 9EH0 2 I7EH
RA-225 2 16640 0.6
RA-228 <b.BEEH)
U-234 1. 02€+1 0.20E+1
U-235/236  {1.0EX0
U-238 B 4%+ 1.BOEY
TH-230 & 01E+1  0.B7EH
W32 . <1.0EH)
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Page 1 ITRSL Qak Rid’e REPORT Wort Order § SO-04-045
Received: 04/18/9%0 03/18/% 15:27: 40
REPORT DAMES & MOORE PREPARED JT/RADIGLOCICAL SCIENCES LAB.
TO 11701 BORMAN DRIVE BY {550 BEAR CREFX ROAD @M (
SUITE 340 - 0AX RIDCE, TN 37831 ‘ 7
ST. LOUIS, MO 63145 JCERTIFIED BY
ATTEN DAVID PURINCTON ATTEN ERS :
PHINE 413-482-9707 CONTACT JIM DILLARD
CLIENT DAMES ST SAMPLES 12

COMPANY DAMES & MOORE '
FACILITY ST. LOUIS, MO

NENDED TD INCLUDE U-150, TH-230 AND TH-232 FOR ALL FRACTIONS.

WORK ID WATER SAMPLES

TAKEN
TRANS
TYPE

P.O. %
INVOICE ynder separate cover

SAPLE IDENTIFICATION TEST CODES and NAMES used on this report
01 MU GALPHA CROSS ALPHA
02 M110F GBETA GROSS BETA
03 M0 i~ CAMMA SPEC
04 10 RAJS RA-226
035 mi108Y RAZ28 RA-Z228
06 Mi108F TH28 TH-228
07 W10 TH20  TH-230
08 103 eR W22
09 M104Y VDA -2
10 WH104F U235 U-235/23%
11 W101F U238 _ u-238

12 W10
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- Page 2 ITRSL Oak Ridye REPORT Work Order § S0-04-043
l Received: 04/18/90 Results by Sasple :
SAPLE 1D MIL1OU FRACTION 014  TEST CODE 65 NAME CAYMA SPEC
- l — Date & Tx_Collccted 04/177%0 Tategorg M
UNITS pCi/l VERIFIED BY RDY
" WRTN 05/18/90
I CAMA SPEC RESWT 2510  OTHER RESAT  2-516MA '
N R~40 <1, 0642 OROSS ALPA <1. 0640,
' 137 Q0 GROSS BETA  CA.0E+0
- RA-225 <1. 0640
RA-228 Q. 0640
. U-24 <1. 0E+0
2B/ 1L 0EH
= 28 <1. 0E+0
: ™20 <1. 0E+0
1 ™2 C1. 0E+0
—_ SAPLE ID M4110F FRACTION 024 TEST CODE 65 NA'E SPEC
i Date & Tise Collected 04/17/H0 egory
- UNITS pCi/) | VERIFIED BY RDY
_ _‘ WRTN 05/18/%0
i CATA SPEC  RESWT  2Slgwa  OTHR RESLT  2-SICMA
K~40 <1, 9642 OROSS ALPMA  <1. 0E+0
Cs-137 . 0E+1 CROSS BETA <. 0EX0
RA-225 1. 0640

RA-228 Q. EX

U234 . 0E+)
U-23/36  C1.0EX0
238 <1. 0640

TH-20 1. e
H-22 <1.0e+0

. BN BE RE W
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Page 3 ITRS. Cat Ridge REPORT Work Order § SO-04-045
Received: 04/18/90 Results by Sasple
SAPLE 1D W10 FRACTION SPEC
Date & Txﬂtnllntu 04/177#6 Category B4
UNITS pCi/l VERIFIED BY RDJ
WRTN 05/18/90
CAMMA SPEC  RESILT  2-51CMA OTHER RESILT  2-5ICMA
K-40 1. 442 CROSS ALPHA ¢B. 0BEH0
Cs-137 Q. OE+] CROSS BETA 7.09E+0 3. 46E40
RA-226 1. 0E+)
RA-228 Q. 0e4)
U-234 1A%+ 0.39%40
U-235/836  <1.0e40
U-238 1. 20640 0.38640
TH-230 <1. 0E+0
TH-232 . 0E+0
SAPLE 1D M10F FRACTION 04A  TEST CODE NAYE CAMMA SPEC
Date & Time Collected 04/17790 Category A&
UNITS pCi/l VERIFIED BY RV
WRTN 05/18/90
CAMA SPEC RESLT  2-5I10W4 (OTHER RESWLT  2-SIcMA
k-4 (1. 8642 CROSS ALPHA Q. 25EH0
5-137 <2 0E+1 CROSS BETA €B.AZEH
RA-224 <1.0E40
RA-228 Q. 0EX
U-234 244 0.57EH
-ZN/2%6 <1040
U-238 LS7EH 0.4+
TH-220 <1. e+
TH-232 . 0e40
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Page 4 ITRSL Oat Ridge REP Work Order § S0-04~045
Received: 04/18/90 Results by Sample
SAPLE ID MW10U FRACTION 0SA  TEST CODE €S NAE SPEC
Date & Time Collscted 04717750 eqorg A
UNITS pCi/l VERIFIED BY RDV
WRTN 05/18/90
CAMA SPEC RESILT  2-SI0W (TR RESLT  2-5I1GMA
K-40 1. 9E42 GROSS ALPHA <7. 30EXD
Cs-137 Q 0E+1 CROSS BETA (1. 03E+!
RA-225 1. 0E+0
RA-228 Q. 0E+0
U-234 2.20E40 0. 47EH0
U-235/236  €1.0e40
U-238 1L67EH0 0. 40EX0

TH-2X0 1.37E40 0. 41EX0
TH-22 1. 0E+0

SAPLE 1D MW108F FRACTION 06A  TEST CODE €S NAME CAMMA SPEC
Date & Tiwe Collected 04/17750 Tategory WA
UNITS p€i/l VERIFIED BY RDJV
WRTN 05/18/90
Gt SPEC  RESWT  2-SIGMA  OTHER RESWT  2-SIcMA
K~40 1. 5E+2 CROSS ALPHA 1. 06E+1
5137 2. 0E+1 GROSS BETA (B. 34E+0

RA~226 <1.0E+0
RA-228 Q. 0E+0

U-234 AI7EH 0. 6240
U-235/26  <1.0E+0
U-238 2 9%+ 0. HEX

TH-230 <1. 0e+0
TH-232 €. 0E+0



SAPLE 1D M4103 FRACTION 07A  TEST CODE G NAME CAMMA SPEC
- Date & Time Collected 04/17796 Category &0
u UNITS pCi/l VERIFIED BY RDJ
' WRTN 05/18/90
l CAMA SPEC  RESWT 251w OTHR RESLT  2-5I0MA
. K40 <L, 42 GROSS ALPHA 1.72E41  0.94EH
I 05-137 @ 0+ GROSS BETA 2 AEH 101+
- RA-225 <1 0E40
RA-228 Q. 0E40
'*’l 24 1.26E+  0.19E41
_ 235/ C1.0EW
228 L2EH 0. 1964
.. ™20 12640  0.5%+0
l 22 <t 0640
~ SAMPLE 1D MM103F FRACTION 0BA  TEST CODE 65 NAYE GAMMA SPEC
1 Date & Time Collected 04/17/50 Category &%
- UNITS pCi/l VERIFIED BY RDV
1 WRTN 05/18/90
-l CHMA SPEC RESLT 2510  OTHR RESAT  2-5IGMA
- K-40 <1 BER2 GROSS ALPHA 7. 00E+0
..l €s-137 . 0E+t CROSS BETA  <l1. 4641
RA-226 <L, 0640
- RA-228 Q. 06+
| 234 510640 0.85E40
" 35/ <100
B 238 355640 0. b6EHD
TH-20 1.5TE+0  0.45640
-I " <1, 0540

|

Page 5
Received: 04/18/90

ITRSL Cat Ridge

REPORT
Results by Sample

Work Order § S0-04-045
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Page &
Received: 04/18/90

ITRSL Oak Ridge

REPORT
Results by Sample

Work Order # SO0-04-063

SAPLE 1D MIL04U FRACTION TEST CODE 65 NAPE AW SPEC
— Date & Tx_'Collutu &77%' Category 4
UNITS pCi/l VERIFIED BY RDY
WRTN 05/18/%0
CNMA SPEC  RESWT  2-5IGMW  OTHER RESWLT  2-5I0mA
K~40 <1 8642 OROSS ALPHA 1. 14E+1 0. 74E+
¢5-137 Q 06+ OROSS BETA  1.B7E41  0.74E+l
RA-226 <1. 0640
RA-228 Q.05
-2 380640 0.7+
< SN 2
238 2 88640 0.39E40
™20 200640 0. 6540
™22 LATER  0.55640

SAPLE 1D Mii04F

FRACTION 10A  TEST CODE €S

UNITS pCi/l

WRTN 05/18/90

CAA SPEC

k-40
Cs-137

RESLT  2-5I16MA

1.04E42 0. 60E42
Q. 0E+!

OTHER

CROSS ALPHA
CROSS BETA
RA-225
RA-28
24
U-235/236
-8
TH-220
TH-ZR

NA'E GAMMA SPEC

Date & Time Collected 04/17/T Tategory B

VERIFIED BY RDV

RESWLT

Q. 0eH
®@. X+
1. 0e+0
Q. e+
19X
<1. 0EX0
1. 106+0
<1.0EX
. 0EH

2-SICHA

0. 48E+0

0. 3%+



I
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ITRSL Oak Ridge REPORT Work Order § S0-04-045

= Page 7
l Received: 04/18/%0 Results by Sasple
SAPLE ID ML0IF FRACTION 11A  TEST CODE €S NAYE SPEC
"l Date & Tise Collected 04/177‘76 T
- UNITS gCi/l VERIFIED BY RDV
l WRTN 05/18/90
| .
] CAMMA SPEC RESULT  2-SI0MA  OTHER RESLT  2-SICMA
K-40 <1, &E+2 CROSS ALPHA (7. TEHD
] CS-137 @ 0EM CROSS BETA 952640 6. 27E+0
RA-224 1. 0EH0
RA-228 Q. 0EH
U-234 1265640 0.31EX0
_ U-235/236  <1.0E+0
U-238 <1.0E+0
TH-230 <1 0E40
-I TH-232 <1.0E+0
i
- SAMPLE ID mi101V FRACTION 12A  TEST CODE ¢S NAYE CAMMA SPEC
'I Date & Time Collected 04/17/0 Category KA
-} UNITS gCi/l VERIFIED BY RDV
I WRTN 05/18/90
'i CAMA SPEC  RESWILT  2-SIGMA  OTHER RESWLT  2-5I6MA
K~40 Yo% 27 GROSS ALPHA <1.0E+1
5137 Q 0E+t CROSS BETA 2 #1E+1 0. BAE+]
RA-226 <1.0E+0
i RA-228 Q. 0EX
U-234 9.06E40 1.7%EH0
U-235/236 1.37EH) 0. 58EH)
h U-238 B.MEH) 1 TN
i TH-230 1.02E4) 0. 3EH
l ™22 <1. 0E+0
i
j




:]l Page 1 TTRSL Oat Ridge REPORT " Wort Order § S0-04-064

Received: 04/17/90 05/18/90 14:11:46
] REPORT DAYES & MDORE PREPARED IV/RADIOLOGICAL SCIENCES LAB.

' 10 11701 BORMAN DRIVE _ BY 1550 BEAR CREEX ROAD @‘ Z /

. SUITE 340 OAX RIDGE, TN 37831 é
- ST. LOUIS, MO 63146 /tmnsn BY
ATTEN DAVID PURINGTON ATTEN ERS _
PHONE 615-482-5707 CONTACT JIN DILLARD

CLIENT DAMES ST ___ SAPLES &
COMPANY DAYES & MOORE :

FACILITY ST_LOUIS, M0 _
AMENDED TD INCLUDE U-1S50, TH-230 AND TH-232 ON ALL FRACTIONS
. AND TO CORRECT GROSS ALPHA AND CROSS BETA RESILTS FOR (0%A.

WORK ID WATER SAMPLES

TAKEN
TRANS
TYPE
P.0. &
INVOICE ynder separate caover
SAPLE IDENTIFICATION TEST CODES and NAMES used on this report
01 M0 CALPHA CROSS ALPHA
02 M10SF CBETA_ CROSS BETA
03 mitosy €s CAMMA SPEC
04 WIL0SF RA25 RA-226
05 Mi107U RAZ8 RA-228
06 WL07F TH28  TH-228
TH0  TH-230
THe2 TH-2R
U4 U2
U235 U-233/23%6
U238 u-238

Ll U L e S R
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Page 2
Received: 04/17/90
SAPLE 1D MI0SU

ITRSL Oak Ridge

INITS Ci/1
WRTN 05/18/90

CAMMA SPEC  RESWLT

SIGWM  OTHERR

K-40 1L4%+2 0.74E+2  CROSS ALPHA
Cs-137 < G+t

CROSS EETA
RA-226
RA-228
=24
U-233/235
-8
TH-230
TH-22

REPORT
Results by Sample

FRACTION O TEST CODE 6S
Date & Tx—‘('.ollectid 04/16790

VERIFIED BY KDF

RESWLT  2-SI0%

1.6%€+1  0.83€E+1
1.456+1 0. 91E+1
<1.0EX0
Q. 0EH
<1.0EX0
{1. 08+
<1.0E+0
<1. 0+
(1. 0E+0

NAYE CAMMA SPEC
Category

Wort Order & SO-04-064

SAPLE 1D WOSFE FRACTION 02A  TEST CODE 65 NAYE GAMMA SPEC
Date & Time Collected 04/15750 Category WA
UNITS pCi/L VERIFIED BY KOF
WRTN 03/18/%0
CARA SPEC RESLT  2-5I0MA OTHER RESWLT  2-5I6MA
k=40 (1. &+2 CROSS ALPHA (1. 01E+{
€5-137 Q. 0E+ OROSS BETA 7.32E+0 5. 4E4D
RA-226 1. 0EX0
RA-228 Q. EH
-4 L3EN  0.3XH
U-235/23% 1.0640
U-238 {1.0e+0
TH-230 <1. 040
TH-2R <. 0EX
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Page 3 ITRSL Qak Ridge REPORT Work Order § SO-04-044
Received: 04/17/30 Results by Sample
SAPLE 1D mi106U FRACTION 03A  TEST CODE €S NAE CAA SPEC
T Date & Time Collected 04/15750 Catagory WA

WNITS pCi/l ' VERIFIED BY KDF

WRTN 05/18/90

CAMMA SPEC RESULT  2-5ICMA  OTHER RESWLT  2-5I6MA

K-40 2 B3E+2 1. 14E+2 (CROSS ALPHA 1. 01E+2 0.23€+2

Cs-137 Q. 0E+t CROSS BETA 2 95E+1 1. 2B+

RA-225 1. ME¥0  0.29E+0
RA-228 Q. £

U-234 2 18840  0.4FEX
U-233/236  <1.0EH0
V-8 1.IEH  0.3BEH

TH-220 = 445640 1.16E90
TH-22 S 1ZEH  LAEN

SAMPLE ID MNI0GF FRACTION 044  TEST CODE.GS NAME CAMMA SPEC

Date & Tise Collected 04/15750 ~ Categorg M
UNITS pCiNl VERIFIED BY KDF
WRTN 03/18/%0
CAMA SPEC RESLT  2-5IcMA  OTHER RESLT  2-5I0MA
K-40 1. 4E+2 CROSS ALPHA (1. 02X+
Cs-137 Q. 0E+ CROSS BETA  €1. &0E+1

RA-226 LOEH 0.2%+0
RA-228 Q. 0E+0

-4 3.BlIEH)  0.43EH
336 <LEX
-8 26%H0  0.49E40

TH-2X0 <1.0EX0
TH-22 <1. e
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Page 4 ITRSL Oak Ridge REPORT Wort Order & SO-04-044
Received: 04/17/90 Results by Saaple
SAPLE ID WN107Y FRACTION 0SA  TEST CODE 6 NAME CAMMA SPEC
Date & Tise Tollected 04/157% Categorg 8@~
UNITS pCi/l VERIFIED BY KDF
WRTN 05/18/90
CAMA SPEC  RESAT  2-5I0MWA  OTHRR RESILT  2-SIGMA
K-40 {1.88+2 CROSS ALPHA 2 30E+1 1. 14E+]
- Cs-137 Q. 0E+! CROSS BETA 1.77E41 1. 10E+1
RA-224 1. 0EX)
RA-28 Q. 0E+)
U-234 (. 0E40
-235/236  <1.0EH0
U-238 <1. 0+

TH-20 <1. 0EX0
TH-22 <1.0EX

- SAPLE 1D MH107F FRACTION ObA  TEST CODE €S NAYE CAMPMA SPEC
Date & Tise Collected 04/15750 Tategory &
UNITS pCi/l VERIFIED BY KDF
WRTN 035/18/90
CAMA SPEC RESLT  2-5I0W  (THRR RESWT  2-5IGMA
- k-4 1. 8e+2 GROSS ALPHA <1.01E#1
CS-137 Q CE+ GROSS BETA (9. 26E40

RA-Z2b A4.0EX
fA-228 Q. e+

!

U-234 1. 5940 0.3%EH0
Z3/8s  <1.0EW
V-8 L2UEX  0.34EH

v

TH20 - (.0E40
TH-Z2 <1. 0E+0

r
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Page 1 ITORL OAK RIDGE REPORT Work Order & S0-03-179
Received: 04/13/90 05/31/90 15:57:35 Hork Not Complete
REPORT DAMES & MOORE PREPARED IT/RADICLOGICAL SCIENCES LAB, <
TO 11701 BORMAN DRIVE BY 1550 BEAR CREEK ROAD 7
SUITE_340 OAK RIDGE, TN 77831 //j;VA«;2<ZL%ZZ//
ST LOVIS, MO 6318 GRTIFIED
ATTEN DAVID PURINGTON ATTEN ERS s
PHONE 415-482-9707 CONTACT JIN DILLARD
CLIENT DAYES ST SNPLES 3 ,

COMPANY DAMES & MOORE
FACILITY ST. LOVIS, MO

& SAMPLES Bi-A AND B2-A WILL BE REPORTED AT A LATER DATE.

WORK ID SOIL SAMPLES
TAXEN
TRANS
TYPE
P.C. #
INVOICE under ssparate cover

SAMPLE IDENTIFICATION TEST CODES and NAMES used on this report
01 B2-a CALFHA CROSS ALPHA
02 54 CBETA CROSS BETA
03 B1-4 RAZ2S RA~22%
RAZB  RA~
SPEC _ SPECIAL FDRM FOR REPORTING
THoS T8
TH30 TH-230
Thee THa»
DAMES & MOORE
JUN 04 19€0

ST. LOUIS. WiSSQURI



J Page 2 ITORL OAK RIDGE REPORT Work Order & S0-05-179
I Received: 04/13/90 Results by Sample
I SAPLE ID FRACTION 01A  TEST CODE SPEC _ NAME SPECIAL FORM FIR T
J 2 Date & TiiLCollntu 41T agory
v PARAMETER RESULT 2-5ICMA ERROR  LNITS
CROSS ALPHA 410643 0.8%+3 pCi/yg '
GROSS BETA L.2TE+2 1. 2R pCi/yg
RA-224 895+ 0.47E4L pCi/g
RA-228 A. 16X pCi/g
TH-1S0 #
SAPLE [D S4 FRACTION 02A  TEST CODE SPEC_ NAME SPECIAL FORM FIR REPORTING
Date & Time Collected 04/157K egory
i PARAMETER RESLT 2-5ICMA ERRTR  NITS
- GROSS ALPHA 19X+ 0.84+1 pCi/yg
7
= S SEE——— s




Page 3 ITORL OAX RIDGE REPORT Wort Order 8 SO-05-179
Received: 04/13/90 Results by Sample

SAPLE 1D B1-A FRACTION TEST CODE SPEC  NAME SPECIAL FURM FIR REPIRTING
Date & Tx'_Colloctu [Tl aqory

PARAMETER RESULT 2-5ICMA ERROR  NITS

GROSS ALPHA 114843 0. 24E43 pCi/g
CROSS BETA 2 50E+2  0.5%E+2 pCi/g

.
3
)
!
§ =8
1
1
1




EL

Page 1 TTORL OAK RIDGE REPORT Work Order § S0-05-180
-~ Received: 04/17190, 035/31/90 13:35: 12
.. REPORT DAYES & MOORE PREPARED [T/RADICLOGICAL SCIENCES LAB,
TO 1701 BORMAN DRIVE BY 1530 BEAR CREEX ROAD c /7
] SUTE 340 QAK_RIDGE, TN 7831
ST._LOUIS, M) 63146 1FIED BY
ATTEN DAVID PURINGTON ATTEN ERS /4
PHONE 4154825707 CONTACT JIM DILLARD
CLIENT DAYES ST SNPLES 1
COPANY DAES L WIORE

| FaILITY ST_LouIs, M0

WORK 1D WATER SAPLE

TAKEN
TRANS
l TYPE
) P.0 &
] INVOICE ynder separate cover
SAMPLE [CENTIFICATION TEST CODES and NAYES used on tbis report
01 M 104U CALPHA CROSS ALPHA
SPEC  SPECIAL FURM FOR REPORTING

B T P N R

g

. ‘_!ﬁ;

-
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Page 2 ITORL OAK RIDCE REPORT Wort Order § S0-03-180
Received: 04/17/90 Results by Saaple
SA'PLE 1D M 104U FRACTION 01A  TEST CODE SPEC__ NAME SPECIAL FDRM FTR REPORT
Date & Time Collectad 04/157%0 #qory
PARAMETER RESWLT 2-5I0MA ERRIR  UNITS
CROSS ALPHA J07E+2 1. TESR pCin '
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:l TCT - St' Louls formerly Envirodyne Engineers, Inc.

Consuiting Engineers, Scientists and Analytical Services

1908 Innerbelt Business Center Drive
St. Louis, Missouri 63114-5700
{314) 426-0880

Fax (314) 426-4212

REPORT OF ANALYSIS

CLIERNT: Mr. Dave Purington REPORT DATR: May 10, 1990
Dames & Moore SAMPIE AHALYZED: One water sample analyzed
11960 ¥Weatline Ind. Drive for the parameters
Suite 155 listed below. ,

St. Louis, MO 63146
DATR RECEIVED: april 18, 1990

PROJ. #: 3500-00385 ?.0. #:
MW109

PARAMETRR ONITS MW209 DUPLICATE
— R SR A
ANTIMONY (TG/L) < 24 < 24
ARSENIC (UG/L) 3. 2.5
BRRYLLIUM (UG/L) < 3 < 2
CADMIUM (TG/L) < 3 < 3
CHROMIUM {UG/L) < 10 < 10
COPPER (TG/L) < 14 < 14
LEAD (OG/L) < 73 < 73 -
MERCURY (0G/L) 0.48 -
HICXEL (BG/L) < 15 < 15
SILVER (UG/L) 1.1 <1.0
SPLENIUM (UG/L) 1.3 <1.0
THALLIUM © (DG/L) <1.,0 <1.0
ZINC (UG/L) < 16 < 16
PARAMETER UNITS MW109

et — P

CYANIDE (UG/L) <SS

HOTE: See raverse side for *STANDARD CLAUSES.®

I ] .

APPROVED: * n -
. 0\\‘?% /4 ﬁ%j\ DAMES & MOORE

disx 87/bbg Lisa A ehy, Program Coordin
MAY 14 1820

Twin City Testing Corporation ST- Louss. MISSOUR!
A memoer of e | T} | oo of comoanes '

B
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Page 2 REPORT OF ANALYSIS

CLIENT: Mr. Dave Purington
Dames & Moora

PROJ. #3 3500-00385

REPORT DATRE:
DATE RECEIVED:

P.0. 1

May 10, 1590
April 18, 1990

DETECTION MW109

PARAMETER UNITS LIMITS BLANK MW109 DUPLICATE
r—
LINDANE (TG/1) 0.002 <0.002 <0.002 <0.002
HEPTACHIOR. | S (UG/L) 0.003 «<0.003 <0.003 <0.003
HEPTACHLOR EPOXIDE (TG/L) 0.004 <0.004 <0.004 <0.004
ENDOSULFPAN I {OG/L) 0.00S <0,005 <0.005 <0.005
DIELDRIN {(UG/L) 0.006 <0,.006 <0,.006 <0.006
ENDOSULPAN II (UG/L) 0.010 <0.010 <0.010 <0.010
4,4’-DDT {0G/L) 0.015 <0.015 <0.015 <0.015
ENDRIN ALDEHYDE (OG/L) 0.024 <0.024 <0.024 <0.024
METHOXYCHLOR (UG/L) 0.063 «<0.063 <0.063 <0.063
alpha-BHC (UG/L) 0.002 <0.002 <0.002 <0.002
beta-BHC (UG/L) 0.005 <0.005 <«<0.005 <0.005
delta-BHC (UG/L) 0.001 «<0.001 <0.001 <0.001
gamma-CHLORDANE (UG/L) 0.003 «<0.003 <0.003 <0.003
alpha-CHLORDANE {vG/1) 0.003 <0.003 <0.003 <0.003
4,4'-DDE {UG/1) 0.006 «<0.006 <0.006 <0.006
ENDRIN (v6/L) 0.016 <0.016 <0.016 <0.016
4,4°-DDD (UG/L) 0.011 <0.011 <0.011 <0.011
ENDOSULFAN SULPATE {(OG/L) 0.022 <0.022 <0.022 <0.022
ENDRIN KRTONE (OG/L) 0.019 <0.019 <0.019 <0.019
AROCLOR-1016 {uG/L) 0.047 <0.047 <0.047 <0.047
AROCLOR-1260 (UG/L) 0.187 <0.187 <0.187 <0.187
AROCIOR-1221 (UG/L) 0.107 <0.107 <0.107 <0.107
AROCLOR-1232 (OG/L) 0.083 <0.083 <0.083 <0.083
AROCIOR=-1242 {UG/1L) 0.044 <0.044 <0.044 <0.044
AROCLOR-1254 (YG/L) 0.054 <0.054 <0.054 <0.054
AROCIOR-1243 (VG/L) 0.094 <0.L9%4 <9.0%4 <Q.094
ALDRIN (UG/L) 0.003 <0.003 <0.003 <0.003
TOXAPHENE (UG/L) 0.205 <0.205 <0.205 <0.20S

DETECTION HW109
PARAMRTER UNITS LIMITS BLANK MW109 DUPLICATR
——
2,4-D (UG/L}) 0.745 <0.745 <0.745 <0.745
SILVEX (TG/L) 0.197 <0.197 <0,197 <0.197



- ' ' ' e’

-

i

i

§ M) W) B WY N[ CRUai  R i S -

Page 3 REPORT OF ARALYSIS
CLIENT: Mr. Dave Purington REPORT DATE: May 10, 1990
Dames & Moore DATE RECRIVED: April 18, 199%0
PROJ. #: 3500-00385 P.0. #:
DETECTION
LIMIT BLANK MwW109
VOLATILR COMPOUNDS (UG/L) (UG/1L) (UG/L)
SEmstEe— EE—— SEE——
ACROLRIN 100 ND HD
ACRYLONITRILR 100 ND ND
BENZENE 5 ¥D " BD
BROMODICHLOROMETHANE H] ND ND
BROMOFORM 5 ND BD
BROMOMETHANE 10 ND ND
CARBON TETRACHLORIDE 5 ND RD
CHLOROBENZENE 5 ND ND
CHIORORTHANE 10 RD ND
2-CHLOROETHYL VINYL ETHER 5 KD ND
CHLOROFORM S ND ND
CHLOROMETHANR 10 ND ¥D
DIBROMOCHIOROMETHANE S ND ND
1,1-DICHLORETHANE 5 ND [
1,2=-DICHLOROETHANE 1 ND XD
1,1-DICHLOROETHENE 5 ND ND
TOTAL 1,2-DICHLOROETHENE 5 ND ND
1,2-DICHLOROPROPANE 5 ND ND
CIS-1,3-DICHLOROPROPENE H ND ND
ETHYL BENZENE L KD HD
METHYLENE CHIORIDE 5 KD ND
1,1,2,2-TETRACHLOROETHANR 5 ND ND
TETRACHLORORTHYLENE H ND :10]
TOLUENE H] ND ND
1,1,1-TRICHLORORTHANE H ND KD
1,1,2-TRICHLOROETHANE s ND ND
TRICHLOROETHENE 5 ND ND
VINYL CHIORIDE 10 KD KD
| ]
SURROGATE COMPOUNDS RCVRY RCVRY
— —
1,2-DICHLORORTHANE-D4 94 88
TOLUENE-D8 101 99
p-BFB 98 98
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Page 4

CLIENT: Mr. Dave Purington
Dameas & Moore

REPORT OP AHALYSIS

REPORT DATR:
DATE RECEIVRED:

May 10, 1990
April 18, 1590

PROJ. #1 3500-00385 P.0. ¥

DETECTION MW109

LIMIT  BLANK  MW109 DUP

ACID COMPOUNDS (9G/L)  (UG/L) (UG/L)  (UG/L)
2-CHLOROPHENOL 10 ND ¥D ¥D
2, 4-DICHLOROPHENOL 10 ND ¥D ¥D
2, 4-DIMETHYLPHENOL 10 ND ND " ¥D
2,4~-DINITROPEENOL 50 ¥D ND ¥D
2-NITROPHENOL 10 ND ND ND
4-NITROPHENOL 50 ND ND ¥D

PENTACHLOROPHENOL 50 ND ND ¥D
PHENOL 10 ND ND ND
2, 4, 6~TRICHLOROPHENOL 10 ND ND ND
2-MBTHYL-4 , 6~DINITROPRENOL 50 ND ND ¥D
4-CHLORO- 3-METHYLPHENOL 10 ND ND - ND
Y ) )

SURROGATE COMPOUNDS RCVRY  RCVRY  RCVRY
2-FLUOROPHENOL 48 4 2
PHENOL-d6 34 2 1
2,4, 6~TRIBROMOPHENOL 68 7 2¢

*Below QC limits

- DETECTION MW109

BASE NEUTRAL LIMIT  BLANK  MW109 pup

COMPOUNDS (UG/T)  (UG/TL) (DG/L)  (UG/L)
"ACENAPHTHENE 10 ND ¥D ND
ACENAPHTHYLENE 10 ND ND D
ANTHRACENE ° 10 ND ND ND
BENZIDINE 50 KD ND ND
BENZ (A) ANTERACENE 10 BD ND ¥D
BENZO(B, K) FLUORANTEENE 10 ND ND WD
BENZO(GHI ) PERYLENE 10 ¥D ¥D ¥D
BENZO(A) PYRENE 10 ED ND ¥D
BIS(2~=-CHLOROETHOXY ) METHANR 10 ¥D ND ®D
BIS(2~CHLOROETHYL)RTHER 10 XD ND KD
BIS(2~CHLOROISOPROPYL)ETHER 10 ND ND ND
BIS(2~ETHYLEEXYL)PHTHALATE 10 < DL ND 14
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Page 5 REPORT OF ANALYSIS

CLIENT: Mr. Dave Purington
Dames & Moore

PROJ. #: 3500-00385

REPORT DATR:
DATE RECEIVED:

May 10, 1990
April 18, 1990

BASE NEUTRAL COMPOUNDS
CONTD.

4-BROMOPHENYL PHENYL ETHER
BUTYL BENZYL PHTHALATE
2-CHLORONAPHTHALENE
4-CHIOROPHENYL PHENYL ETHER
CHRYSENB
DIBENZO(A,H)ANTHRACENE
DI~-N-BUTYL PHTHALATR
1,2-DICHLOROBENZENR
1,3-DICHLOROBENZENE
1,4~-DICHLOROBENZENE
3,3’'-DICHLOROBENZIDINE
DIZTHYL PHTHALATR
DIMETHYL PHTHALATE
2,4-DINITROTOLUENR
2,6-DINITROTOLUENE
DI-N-OCTYL PHTHALATE
1,2-DIPEENYLHYDRAZINE
DI-N-PROPYLNITROSAMINE
FLUORANTHENE

FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROBTHANE
INDENO(1,2,3-CD)PYRENE
ISOPHORONB

HAPETHALENE
RITROBENZENR
H-NITROSODIMETHYLAMINE
N-HRITROSODIPHENYLAMINE
PHENANTHRENE

PYRENB
1,2,4-TRICHLOROBENZENR

SURROGATR COMPOUNDS

BITROBENZENB-dS
2-PLUOROBIPHENYL
TERPHENYL-d14

|

P.O. §:

DETECTION MW109
LIMIT BLANK MW109 2102 4

(GG/L)  (UG/L) (UG/L)  (UG/L)
10 ND ND ND
10 ND ND ND
10 ND ND ND
10 ND KD . ND
10 ND ND WD
10 ND ND ND
10 ND ND ND
10 ND ND ND
10 ND ND ND
10 ND ND ND
20 ND - RD ND
10 D ND. ND
10 RD ND ND
10 RD ND KD
10 ND ) ND ND
10 ND ND ND
10 ND ®D ND
10 ND ND ND
10 ND ND ND
10 ND ND ND
10 ND ND ND
10 RD ND ND
10 8D ND ND
10 ND ND ND
10 ND ND ND
10 ND ND ND
10 KD ND RD
10 ND ND ND
10 ¥D ND ND
10 KD ¥D KD
10 ND RD HD
10 ND ND ND
10 ND ¥D ND
] ]

RCVRY RCVRY RCVRY
79 $7 81
62 48 n
79 63 84
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tlovk ID: EnviTonwmentsl
- O & - 19743-002
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Hage ¢ CEP, Inc. REPORT Work Order #  90-04-2&3

Kecetved:  04/16/90 Results by Sample
ualkLL 1D B1A FRACTION O1A  TEST CODE AB S NAME Gross Alpha/Beta
: Date % Time Collected 04/12/90 Cateqory SOIL
Type of Analysics Detection RESULLT
Limit pisg :
Gross Alpha 0.3 4. H+/-1. 8
Gross Reta 0.1 21.2+/-0. 6

All results reported in:

UNITS pCi/qram
LARFLE 1D BIA FRACTION 014  TEST CODE C51379 NAME Ceslum-137
Date % Time Collected 04/12/90 Cateqory S0IL
Type of Analysis Detection Limit RESULT
pCi/sqram
Cesium—-137 0.1 0.14+/-0,. 08

All results repaorted in:

UNITS pCisgqram

e i R i
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Fage J CEP, Inc. REPURT Work Order #  90-04-263

Received:  04/16/90 Results by Sample
SAfPLE ID B1A FRACTION 01A  TEST CODE IS0U 5 NAME Isotopic Uranium
Date % Time Collected 04/12/90 Cateqory SOIL
Type of Analysis Detectian RESULT
Limit pCi/q
Uraniuvmn-—-234 G. 0% 4. 2+/-0. 5
Uranium—233 0. 08 0. &6+/-0_2
Uranium-238 0. 05 1. 6+/-0.3
All results reporF in: -
UNITS pCi/Zgram
JAMFLE ID BIA FRACTION 01A  TEST CODE K 40 9 NAME Potassium-40
Date & Time Collected 04/12/90 Category SOIL
Type . of Analysis RESULT
Potassium—40 11.1+/-1. 4
All results reparted in:
UMITS —pEisgram

'Hf"'",_,..r-1;|!——qllr—1-lr—1-l|r-l|l|—1ll|r-1ll|r-lll;-1ll|r1|||r—-||f-Il- -
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Page 4 CEP, Inc. REFORT Work Order #  90-04-243
Received:  04/14/90 Results by uample
SAMPLE 1D BlA FRACTION O1A  TEST CODE R2628S NAME Radium-226/2d
: Date & Time Collected 04/12/90 Category SOIL
Type of Analysis Dekectiun RESULT
Limit pCi/y
Radium—-226 0.4 31.4+/-0. 4
Radium-228 0.1 0.1

All results report in:

UNITS _pCi/giam
SAMPLE 1D B1A FRACTION O1A  TEST CODE TH2302 NAME Thorium-230
Date % Time Collected 04/12/90 Cateqory SOIL
Type of Analysis Detection Limit RESULT
pCi/sgram
Tharium—-230 0. 05 0.2

All rtesults repaorted in:

UNITS pCi/gram

T
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Paqe 9 CEP, Inc. REPORT Work Order #  90-04-263

Received:  04/14/90 Results by Sample
SAMPLE 1D B1A FRACTION O1A  TEST CODE TH2323 NAME Thorium-232
] Date % Time Collected 04/12/90 Category SOIL
Type of Analysis Detection Limit RESULT
pCi/gram
Thorium—-232 0. 09 0.9 +t/~0. 18

All results reported in:

UNITS pCi/gram
SAMPLE ID 02A FRACTION 02A  TEST CODE AB S NAME Gross Alpha/Beta
Date % Time Collected 04/12/%0 _ Category S0IL
Type of Analysis Detection RESULT
Limit pCi/q
Gross Alpha G. 3 199.1+/—2.4‘
Gross Beta 0.1 34. 5+/-0. 95

All results reported in:

UNITS pCi/qvam
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Paje & CEPy Inc. -~ REPORT Work Order #  90-04-2&3
Received:  04/16/90 Results by Sample
BAMPLE 1D B2A FRACTION 024 TEST CODE €S1379 NAME Cesium-137
] Date & Time Collected 04/12/90 Cateqory SOIL
Type of Analysis Detection LLimit RESULT
pCi/gvam
Cesium-137 0.1 <0. 1

All results repaorted in:

UMITS ____ pCiZgram

SARPLE 1D B2A FRACTION G24  TEST CODE IS0V & NAME Isotopic Uranium
Date % Time Collected 04/12/90 Cateqory SOIL
Type of Analysics Detection RESULT
Limit pCirsg
Uranium—-234 0. 05 14. 4+/-0. 8
Uranium-2395 C. 05 0.2+/-G. 1
Uranium—-238 0. 05 2.4+/-0.3

All results report i

UNITS pli/gram
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— m-,~F,F,F.F,'F,!-.~—.~—,~f—W -




O, W' N )
- bad- PO LILRK S w Sianiba e, INew facaca b2 e? QUTOF GBTATE BUUW/ DD S 1B ® FrAR" il o b o cd b s —

Fage 7 CEP, Inc. REPORT Work Order #  90-04-253
keceived:  04/16/90 Results by Sample
SAMPLE 1D B=A FRACTION 02A  TEST CODE K 40 3 NAME Potassium-40
. Date & Time Collected 04/12/90 Cateqory SOIL
Type of Analysis RESUL.Y
Patassium—40 9.2t/ =3, 3

All results reportced 1n:

UMITS pCi/aram
SAMPLE 1D DA FRACTION 028  TEST CUDE R26285 NAME Radium-226/22
Date & Time Collected 04/12/90 Category SOIL
Type of Analysis Detection RESULT
Limit pCi/g
Radium-226 0. & 132+/-8
Radium—228 G.1 150+/—-38

All Tesults report in:

UNITS _pCi/Zgram
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Fage 8 CEP, Inc. REFORT Work Order #  90-04-243

Heceived:  04/16/90 Results by Sample
DANPLE 1D B2A FRACTION O 1EST CODE TH2309 NAME Thorium-230
- Date & Time Collected 04/12/90 Category SOIL
Type of Analysic Detectian.Limit RESULT
pCi/Zgram
Thorium—-230 0. 05 0. &

All resuvlts reported in:

UNITS pCi/qram
SAMPLE D B2A FRACTION 02A  TEST CODE THZ323 NAME Thorium-232
- Date & Time Collected 04/12/90 Cateqory SOIL
Type of Analysis Detection Limit RESULT
pCi/qram
Thorium—232 0. 05 1.3+/-0.9

All results reparted in:

UNITS pCisqram
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Page 1 ITREL Oat Ridse REPCRT Wort Order # S0-04-048
Received: 04/13/90 05/15/%0 15:393:03
REPORT DAMES & MOORE PREPARED IT/RADICLOCICAL SCIENCES LAD.
TO 11701 BORMAN DRIVE BY 1550 BEAR CREEX ROAD !
SUITE 340 QAKX _RICGE, TN 37831 Vi
ST. LOUIS, MO 63146 TIFIED BY
ATTEN DAVID PURINGTON ATTEN ERS
PHONE §13-482-9707 CONTACT JIM DILLARD
CLIENT DAMES ST SAPLES 19

COMPANY DAMES & MOORE
FACILITY ST. LOUIS, M0

WORK ID SOIL SAMPLES

TAKEN
TRANS
L= TYPE
- P.0. 3
INVOICE under senarate cover
SAPLE IDENTIFICATION TEST CCTES and NAMES used on this report
gt St CALPHA GROSS ALPHA
22 82 GRETA_GROSS RETA
25 53 s GAMMA CPEC
=4 RADS RA-Z2&
Rl RAZZS RA-228
28 02 THZ28 THccs
27 UG-t TH230  Tu-230
23 B2 4272 TH-232
- 3 y3-3 U224 U224
1) US-3 U235 U-225/23%
il UB-3 g8 u-28

| s

W) W] W] B
G 15 1
2R
RNERTS

————

-

“SNE S N  mem !

L
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Fz3a i ITRCL Qak Rigee SEFTRT Wort Jrier 3 20-04-048
Iaceived: 04/13/90 Aesults by 3assoie

ZAPLE 1D St FAACTION diA  TEST CGDE 55 NANME TAMMA ZPEC
Date & Tize Csilected 0315757 «ateqacry

UNITS zCi/a YERIFIED 3Y ERS
WRTN 05/15/%0

Mt PEC  RELLT  2-3I84A OTER LT I-SIoMA
paxh) L77E+1  0.2(E+1 GRCSS ALPMA 2.21S+t | 1EE+t
C2-137 Q.08 GACSS A 247Est L 1GEe
RA-225 L. 1gE= L) 0250

D 14240 U-2Zd . 238

Ah-253 125270 928240 U-EiiIZ uh. OE-i

Y-223 3.8%-i  2.2CE-!

TH-232 1288+) 0. ZZE4

Th-22 LoZERy D.27E

NPT D C FRACTICN 228 TEST LITE 3 MAME ZiMa 2eC0
save f Tize lollagtar /i TR

INITE 2fi/c VZRIFID Y RS
WATH Q5/13/%0
SAMMA SPET REZR =SiG U2 AESULT  e-SI&A

L ie8=0 0. TCEH) SROES ALPHA

A

A~ & 1.7+t 0. :
88-226 1.16E+) 0.12Z«0 GROSS 2E7A & 378+1 0. 91E+t
RA-223 1.208+) 0. 1480 U-224 9.51E-1 2 4%E-!
£e-:127 §.9%E-2  J.2xE-2 U-2ISiTS <8. §2-1
U-223 LO7TE+)  2.2554)
220 2 2IE-d 0.3E)
™H~222 LI7E-)  0.238+0



Page 2
Regei:ed: 04713/90

SAMPLE 1D S3

1TRSL Dak Ridge REPORT Work Order § S0-04-048
Results by Sample

FRACTION 03A  TEST CODE 6S NATE CAMMA SPEC

1

WNITS pCi/g
WRTN 05/15/90

6AMMA SPEC  RESULY

K-40 1. OcE+
€s-137 Q. 0E-

Date & Time Collected 04/12750 Category

VERIFIED BY RDJ

2-SI6MA  OTHER RESWLT  2-SIGMA

1 0.14E+#]1 GROSS ALPHA Q2 32E+1  0.91E+4!
{ CROSS BETA 1.79e+1 0. 76E+1
{ 0.84-1 U234 7.488-1  1.91E-{
! 1.0zE-! U-205/238 <& 0E-!
U-228 7.82E-1 1.9~}
TH-230 2 35EH0  0.44E40
TH-222 7.0%E-1  1.81E-!

FRACTION 044 TEST COZE &3 NAME CarMA SPEC

Jl
1
f
1
i
i

[ ——

RA-226 7. B3~
RA-228 5. 84E-
- SAYLE 1D 84
g
: UNITS pCi/n
. WRTN 05/13/90
CAMMA SPEC RESULT  2-SIG¥A OTHER RESWLT  2-5IGMA

Date & Tize Csllectea 04/1575% Category

VERIFIED BY &RS

k-40 1.09e+1  0.15E+] CROSS ALPHA 2 19E+2 0. 30E+2

OROSS BETA 2 73E+1 0. 94E+!

RA-226 {.1BE+0  0.11E40 U-234 1.06E+0 0. 2BEH0
RA-Z28 126640 0.18E%0 U-235/236  <b.OE-!

U-238 6. 3E-1 2 10E-!
TH-230 2 36EH0 0. 49E+0
TH-232 1.08E+0  0.29EX0




!

,..._r.._q-r._ﬂ - | -

|

UNITS pli/a
WRTN 05/15/90

GATMA SPET

K-40

Cs-137
RA-226
RA-228

RESWLT

1. 82E+]
Q. -1
1. 15E+0
1. 2%+

2-5I6

0. 25+1

0. 1ZE+0
0. 18E+0

CROSS ALPHA
CROSS BETA
=234
U-235/238
-8
TH-220
H-22

Date & Time Callecten 04/15790

J Page 3 ITRSL Oai Ridge REPGRT Work Order § S0-04-048
:I Beceived: 04/13/90 Results by Sample
, SAYPLE 1D (1 FRACTION 05A  TEST CODE 65 NAME GAMMA SPEC
| Date & Time Collected 04/12/50 Category
-sl UNITS pCi/g VERIFIED BY RDJ
j WRTN 05/15/90
] GAMA SPEC  RESWT  2-581G4 (OTHR RESULT  2-5IGMA
1 K-40 1.01E+1 0.14E+1 CROSS ALPHA 1.50E+1 0.71E+1
- Cs-137 Q 0e-1 CROSS BETA 2 55E+1 1. 01E+1
] RA-226 1.04E+0 0. 11E+0 =234 9. 51E-1 2 8CE-1
RA-223 1L.2ZEH) 0. 14E+0 U-235/236 (b CE-!
- U-238 9.51E-1 2 B0E-1
TH-220 2.222+0 0. 43EX0
i ThH-222 1. 2B+ 0. 32E+0
SAPLE D C2 FRACTICN 044 TEST COLE GS NAME GAMMA SPEC

LateqoTy

VERIFIED BY RDV

RESWLT

1. B4E+1
2 188+t
1. 02£+0
€5. 0E-1
7. 63E-1
2 I
1. 22640

2-516MA

0. BzE+1
(0. 96E+1
0. 2440

2 01E-t
0. 43E+0
0.27EX)
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Page 4
Received: 04/13/90
SAMPLE ID UB-t

1TRSL Dak Ridge

REPORT

Results by Saeple

FRACTICN 07A

UNITS pCi/g

WRTN 05/15/90

GAMMA SPEC RESWLT  2-SIGMA
K~40 9. 91E+0 1. J4EH
€5-137 297e-1 0. 3%E-1
RA-225 1.02E+0 0. 10E+0
RA-228 1. 11E40 0. 14E+0
SAMPLE 1D UB-2
Date &

UNITS pCi/q

WRTN 035/15/90

GAMMA SPEC  RESULT  2-SIGMA
K—30 1.17E+1 0. 16E+1
Cs-137 3.0%E-1  0.5%E-t
RA-226 1.1SE+0 0. 1IEHD
RA-228 1.22E+40 (. 13EH0

OTHER

6ROSS ALPHA
GROSS BETA
U234
U-235/225
U-238
TH-220
222

OTHER

GROSS ALPHA
GROSS BETA
U-234
U-235/236
-8
TH-230
22

TEST CODE 6

Work Order § S0-04-048

NAME CAMMA SPEC

Date & Tize Collected 04/12750

VERIFIED BY RV

RESWLY

2 J6E+
2. J5E+
1.27e+0
<. 0E-1
1. 04E+0
2 S3E+0
9. 85g~1

FRACTICN 082 TEST COCE 6S
Tige Coilected 04/13/50

2-SIGMA

0. 99E+
0. BSE+
0.25e+0

0. ZE+0
0. 30E+0
2. 48E-1

ateqory

NAME GAMMA CPEC

VERIFIED BY RDV

RESWLT

2 60E+1
3. 00E+1
1. 2+
<6. 0E-1
§. 2ZEH0
1. 83EH0
1. 16E+0

2-SI16MA

1. 01E+1
1. 11E4]
0. 25E+0

0. 23E+0
0. 43E+0
0. 33+

Lategory



Page 5
Received: 04/13/90

ITRSL Oai Ridge

REPORT

Results by Sample

Work Order # S0-04-048

SAWPLE 1D UB-3 FRACTION 09A  TEST CODE €S NAME GAMMA SPEC
Date & Tiae Collected 04/17750 ateqory
INITS pCi/q VERIFIED BY RDV
WRATN 05/15/90
CAMMA SPEC  RESWLT  2-SI16MA OTHER RESULT  2-SIGMA
K-40 1.46E+1 0.15E+1 CROSS ALPHA 2 SEE+1 1. 0iE+1
Cs-137 2.42E-1 0.S8E-1 OROSS BETA 3. 11E+1  1.09E+1
RA-224 1.16E+0 0. 11E+0 U-234 9.108-1 1. 98E-{
RA-228 1. 2Z2E+0 0. 1:E+0 U-235/226  <b.(E-i
\U-238 9.24E-1 2 00E-t
TH-220 2%+ 0. 46EH)
TH-232 1.182-0 0.30E+0
SAPLE ID U3-4 FRACTICN 1CA  TEST COCE &S NAME GAMMA EPEC
Datz & Tize Collected Q4/!1Z750 Lategory
UNITS pCi/g VERIFIED BY RDJ
WRTN 05/15/90
CAMMA SPEC  RESWLT  2-5IMA  (OTHER RESULT  2-SIGMA
K-40 {.77E+1 0.29t+] GROSS ALPMA 2 00E+! 0.8SE+!
Cs-137 Q G-l CROSS BETA 2 90E+1  0.99E+1
RA-226 1.07e+0  0.1Z+0 U-234 9.525-1 2 l{E-1
RA-228 1.35%E+0 0.20840 VU-235/238 (4. 0E-1
U238 7.385-!  1.B2E-1
TH-230 2 11E+0  0.42E+0
™H-22 1.07E«0 0. 27E+0



|

T
N

1

L
L

- e e e ey’ e e

Page &

REPORT

Worg Order & S0-~04-048

ITREL Oak Ridge
Received: 04/13/90 Results by Saeple
SAMPLE ID UB-5 FRACTION 11A  TEST COCE €S NAME GAMMA SPEC
Date & Time Collected 04/13770 Category
UNITS pCi/q VERIFIED BY RDV
WATN 05/15/90
CAMMA SPEC RESWRT  2-SIGMA OTHER RESWT  2-5IGMA
K-40 1.88E+1 0.30E+1 GROSS ALPHA 1.BCE+1  0.B3E+l
Cs-137 {2 CE-1 GROSS BETA 2 StE+l  0.97E+]
RA-226 L18E+0  0.1%E+0 U234 L2TEH 0. 26EX0
RA-228 1.95E+0 0.2+ U-235/236  <b.OE-1
' U-238 9.71e-1 2 17E-L
TH-2530 J.06E+0 0. 45EH0
TH-222 1. 64E+0  0.42E40
SAMPLE ID UB-5 FRACTION 124  TEST CODE 6S NAME GAMMA CPEC
Data & Time Collected C4/157T0 Latagory
UNITS pCi/q VERIFIED BY RV
WRTN 05/15/90
CAMMA SPEC RESULT  2-S16MA (OTHER RESULT  2-SIGMA
K-40 197841 0.32E+1 CROSS ALPHA 2 7SE+i  0.99E+1
€s-137 213%-1 0.54-1 CROSS BETA 2 51E+1  (.BOE+1
RA-266 1.23E40  0.14E+0 U234 1.19E+0  0.27EX
RA-228 1526+ 0.21E40 U-5/236  <b.0E-1
U-238 116840 0. 26840
TH-230 2 52EH 0. 52EH
TH-22 122640 0.3+



Fage 7
Received: 04/13/90
SAMPLE ID Bl-A

ITRSL Oak Ridge

REPORT

Results by Saasple

FRACTION 13A  TEST COCE €5

WNITS pCifg __
WRTN 05/15/50

GATA SPEC  RESWLT

K-40 1. 24E+1
€s-137 Q. CE-1

Ra~224 3
RA-228 9

SAWPLE 1D B1-9

. 9SE+L
. 39E-1

2-SIcMA

0. 22E+1

0. 32E+1
J. §0E-1

FRACTION 134  TEST CODE G3

UNITS pCifq

WRTN 05/15/90

CAMA SPEC

K-40

€137
RA-224
RA-228

RESILT

6. TBEXH
. 0E-1
2 G6E+1
9. 5SE-1

2-SICMA
1. 3B

0. 43E+1
2 97E-1

OTHER

GROSS ALPHA
CROSS BETA
U-234
U-235/234
v-228
TH-220
TH-2

GROSS ALPHA
GROSS BETA
U234
U-235/23%
V238
220
w2

Work Order # S0-04-04B

NAME GAMMA SPEC

Date & Time Collected 04/13750

VERIFIED BY RDJ

RESULT

1. 63E+3
3. 13E42
7.91E40
<b. 0E-1
é. 90E+0
1. SEE+2
S. 05E+)

2-5IGMA

0. 34E+3
0. 66E+2
{.03e+0

0. 720
0.37E+3
1. 558+0

ategory

NAME GAMMA SPEC

Datz & TidZz collected 04/15739

VERIFIED BY RDV

RESULT

1. 98E43
3. 04E+2
4.3
<4. 0E-1
6. 33EH
1. 39E+3
4 11E40

2-SIGMA

0. 40E+3
0. 64E+2
1. 06E+0

1. 05E+0
0.27E+3
1. 12E+0

~ Lategory
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I Received: 04/13/90

SAPLE ID Bi-C

ITRSL Cak Ridge

REPORT

Results by Sampie

FRACTICN 135A

SAPLE 12 B

UNITS pCi/a

WRTN 05/15/90

GAMMA SPEC  RESULT  2-5IGMA  OTHER
K-40 1. 16E+1 0.20E+1 GROSS ALPHA
(s8-137 3.21E-1 0.90E-! GROSS BETA
RA-224 2. 30E+1  0.37E+1  U-24
RA-228 1.29E+C 0.25E40 U-235/236
y-223
TH-230
TH-232
2-4 FRACTICN 1£A
Date & Tize Callected C&/1Z7-
UNITS pCi/a

WRTN 05/15/90

GAMMA CPEC

k-4

€s-137
RA-224
RA~-228

RESULT

9. 40EX0
Q Ce+l
1. 51E+1
1. 25810

2-SIGMA

1.8%H

0. 19e+1
0. 36E+0

GROSS ALPHA
GROSS BETA
234
U-235/234
U-228
TH~230
TH-222

TEST CODE €S

VERIFIED BY RDJ

RESULT

1. 81E+3
2. 74842
7. 44E+0
(CRTH
7.0CE+0
1. 43842

6. 4SE+C

TEST COLE GS

Work Order # S0-04-048

NAME GAMMA SPEC

Date & Time Collected 04/iZ7/50 _

2-5IGHA

0.37E+3
0. S6e+2
1. 04E+0

0. 59+
0. 3.E+3
2 154

Lategory

MAME GaMMA SPEC

VERIFIED BY RDJ

RESULT

7.81E43
9. 69E+2
1. BOE+1
2 1=
1. 148+
3. 7eE+3
4. 5340

2-SIGMA

1. 57E+3
1. 97E+2
0. 24E+1
0. 44E+0
0. 16E+1
0. 78E+3
1. S1EH0

Lategory



L i L
HE N bl

i L1
-l .

- | QR L O | | QT | | J— |

7

Page 9
Received: 04/13/90

SAWPLE ID B2-3

ITRSL Oak Ridge

FRACTICN 17A

UNITS pCi/q

WRTN 05/15/90

GAMMA SPEC  RESWLT

K-40 9. 1640
Cs-1%7 <. 0e-1
RA-224 3. 92E+1
RA-228 1. 1BEX0

EAMPLE 1T 32-C

2-SI15MA

1.7+

0. 47E+1
0. 3iE+0

WNITS pCifq

WRTN 05/15/90

CAMMA SPEC

K-30

Cs-137
RA-226
RA-228

RESWLT

9. 5EX
@ CE-{
9. 88E+0
9. 90E-1

2-51GA

1. 61EX0

1. 590
1. 731

REPCRT Hork Order # S0-04-048
Results by Sample
17A  TEST CODE 63 NAME CAMMA SPEC
Date & Time Collected 04/12/90 Category
VERIFIED BY RV

OTHER RESULT  2-SI6MA

GROSS ALPHA 3.58E+3 1. 12E+3

GROSS BETA  7.74E+2 1.39E+2

U-234 § 13841 0. 158+t

U-235/226  €b.QE-!

U228 6. 3CEH0  0.92E+0

TH-220 2 B2E+3 0. SEE+3

™H-232 131+ 0. 3CE+!
FRACTION 18A  TEST CCIE 53 NAME GAMMA EPEL
Datz & Tize <olleczed 04/:2750 Lategory

VERIFIED BY RDJ

OTHER RESULT  2-SIGMA

CROSS ALPHA 1.0BE+3 0. 22E+3

CROSS BETA 1.49E+2 0. 3TE+2

U-234 1.98E+0 0. 3%+

U-235/226 6. 61E-1 1. 62E-1

U-238 2 14640 0.35EH

TH-230 5.74E+2 1. 13E+2

TH-232 1. 16E+0  0.49E+0
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Page 10
Received: 04/13/90

SAMPLE ID BKG FRACTION 19A

UNITS pCi/q
WRTN 03/13/90

GAYMMA SPEC  RESILT  2-3iGMA

K~40 1.BIE+l  0.29E+1
Cs-177 Q. 0E-4

RA-225 1.058+0 0. 1EH0
RA-228 130 0. 1EE¥0

ITRSL Qak Ridge
Results by Saaple

19A  TEST CODE 65
Date & Time Collected 04/12750

TR

GROSS ALPHA
CROSS SETA
U-234
-2325/238
t-238
TH-220
TH-222

REPORT

Work Order & S0-04-048

NAME GAMMA SPEC

~ (ategory

VERIFIED BY RDJ

RESULT

3. J0E+1
2 795+1
1. 13840
¢6.0e-1
{. 11EX0
3.5
1. 544

2-S16MA

1. 14E41
0. 94E+]
0. 31E+0

0. 31E+0
0. 61E+0
0. 3CE+0
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@sa st SOUTHWEST LABORATORY

OF OKLAHOMA, INC.

May 7, 1990

David Purington ,
DAMES & MOORE

11701 Borman Drive, Suite 340

St. Louis, Missouri 63146

Project: 188943 - 002; Ford Earth City

Dear Mr. Purington:

Enclosed are the analytical results for your samples received
in our laboratory on April 17, 1980, for the above captioned

project.

All the samples were originally extracted on April 17, 1980.
The acid surrogates were outside QC limits for sample MW105,
MWL06 and MW107. These samples were re-extracted on April 286,
1980 and re-analyzed on May 1, 1990. The acid surrogates also
did not meet the recovery criteria for sample MW105 and MW106.
This indicated a matrix effect. We have reported the data from
the reanalyses for these three sampls.

Per your request we have preformed a matrix spike and duplicate
for the following samples;

MW101l (cyanide), MW105 (metals)

Additional Matrix Spike/Matrix Spike Duplicates will follow
with the completion of the remaining portion of this project.

If, in your review, you should have any gquestions or require
additional information, please call.

Sincerely,
) -

Randy Staggs 100RE
Project Manager - DAMES & MO
MAY 06 1850

ST. LOUIS, alissoua

RS/jl
Enclosures

1700 WEST ALBANY. SUITE C * BROKEN ARROW, OK 74012
(918) 251-2858 » FAX (918) 251-2399
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1700 W. AIbany' « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

|
“EEENT: DAMES & MOORE REPORT: 2388.01M
11701 BORMAN DRIVE, SUITE Z40
ST. LOUIS, MO 63146 DATE: 05S=-07-90
_. - ATTN: DAVID PURINGTON
] SAMPLE MATRIX: WATER
SWLO # 2288.01
Q DATE SUBMITTED: 04-17-90
PROJECT: 19942 - 0023 FORD EARTH CITY
] SAMPLE ID: ™MWiol
I DET. DATE METHOD
AMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
]TAL CYANIDE 0.02 mg/L ND Q04-=-27-30 SM 412D
OTAL METALS
3SENIC 10.0 ug/L ND 03-02-90 EFA 206.2
=A~D F.0 ug/L ND 0S-01-90 EFA 229.2
ERCURY 0.2 ug/L ND 04=-23=-90 EFA 245.1%
JWLENIUM 5.0 ug/L ND OS5=02-90 EFA 270.2
ALL IUM 10,90 ug/L ND 03=-01-90 EFA 279.2
NT IMONY TOL0 ug/L ND 04-25-90 EFA 200.7
RYLLIUM 3.0 uwg/L ND (4-25-90 EFA 200.7
DMIUM 3.0 ug/L ND Q4-25-90Q EFA Z00,7
SHROMIUM 5.0 ug/L ND 04-25-90 EFA 200,7
LIFFER 10,0 ug/L 152 04-25-90 EFQ 200.7
. CKEL 10.0 ug/L ND 04-25-90 EFQ 200.7
S1LVER 10.0 ug/L ND 04-25-90 EFA Z00.7
iINC 10.0 ug/L 102 04-25-90 EFQA 200.7
1
HEFPALOOD/4-79-020, MARCH 19835

t__
XOoU
;S
nonom

—
1]

!f |

16TH EDITION

NOT DETECTED AEOVE QUANTITATION LIMIT
STANDARD METHOD,
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ESTIMATED VALUE:

QUUILIIMYYLOL LADUDNALUINL UL \JAM U ML T irasay

— T e

1700 W. Albany « Suite "C" . Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO &3146

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2388.01

DATE SUBMITTED: ©04-17-90
DATE EXTRACTED: 04-27-30

DATE ANALYZED: 05-02=90
METHOD REFERENCE: SWB446-8150,

SAMPLE ID: MW1O01

REPORT:

DATE:

EFA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

RESULTS REPORTED IN ug/L OR Parts Per Billion

DET.
HERBICIDES LIMIT RESULTS
2,4-D 1.0 ND
2,4,5-TF (SILVEX) 0.2 ND

GA/8C_SURROGATE RECOVERY

2,4,5-T (10~98)

85%

NOT DETECTED ABOVE QUANTITATION LIMIT
CONCENTRATION BELOW LIMIT OF QUANTITATIDN

ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
SURRCGATE RECOVERY QUTSIDE QF QC LIMITS

2388.01H

05-07-90



1700 W. Albany Suite "C” « Broken Amow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE REPORT: 2388.01F
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43146 DATE:s 05-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLD # 2388.01

DATE SUBMITTED: 04-17-90

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 05-01-90

METHOD REFERENCE: SW846-8080, EFA METHODOLOGY '
SAMPLE ID: MW101

RESULTS REFORTED IN ug/L QR Parts Per Billion (FFE)

PESTICIDES/PCB’S DETECTION LIMIT RESULTS
ALPHA-BHC 0.05 ND

BETA-BHC 0.05 ND

DELTA-BHC 0.05 ND

GAMMA-EHC (L INDANE) 0.05 ND

HEPTACHLOR 0.05 ND

ALDRIN 0.05 ND

HEFTACHLOR EFOXIDE 0.05 ND

ENDOSULFAN I 0.05 ND

DIELDKIN 0.1 ND

4,4~DDE 0.1 ND

ENDRIN 0.1 ND

ENDOSULFAN 11 0.1 ND

4,4~DDD 0.1 ND

ENDOSULFAN SULFATE 0.1 ND

4,4-DDT 0.1 ND

METHOXYCHLOR 0.5 ND

ENDRIN KETONE 0.1 ND

ALPHA-CHLDORDANE 0.5 ND

GAMMA-CHLORDANE 0.5 ND

TOXAPHENE 1.0 ND

AROCHLOR~1016 0.5 ND

AROCHLOR~1221 0.5 ND |
AROCHLOR-1232 0.5 ND

AROCHLOR~1242 0.5 ND |
AROCHLOR-1248 0.5 ND

ARQCHLOR-1254 1.0 ND

AROCHLOR=-1260 1.0 ND

8A/8C_SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-154) 94%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATIGCN
B = AMALYTE DETECTED IN BLANK AS WELL AS SANMFLE

X = SURROGATE RECOQVERY OUTSIDE OF Q€ LIMITS




SOUTHWEST LABUKATUKY UF UBRLAIULVLA, LY.
1700 W, Albany . Suite "C" o Broken Arrow, Okiashoma 74012 . 918-251-2858

NT: DAMES & MOORE REPORT: 2388.01V
11701 BORMAN DRIVE, SUITE 340
S§T. LOUIS, MO 43144 DATE: 05-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2388.01 !
DATE SUBMITTED: 04-17-90

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SW844-8240, EPA METHODOLOGY

PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MW101

RESULTS REFORTED IN ug/L OR Parts Per Eillion (FFR)

'ﬁ-'i Ry lﬂ_..ld. -l

1 DET. DET.
OCATILES LIMIT RESULTS  VOLATILES LIMIT RESULTS
.".-;lDROHETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 5 ND
«MBMOMETHANE 10 ND 1,2-DICHLOROFROFPANE 5 ND
"“NYL CHLORIDE  ° 10 ND TRANS-1,3-DICHLOROFROFENE S ND
. IROROETHANE 10 ND TRICHLORCETHERNE 5 ND
@ HYLENE CHLORIDE 5 18 B DIBROMOCHLOROMETHANE 5 ND
LACETONE 10 5 J  1,1,2-TRICHLOROETHANE 5 ND
'BON DISULFIDE 5 ND BENZENE 5 ND
'rll-DICHLDROETHENE S ND C15-1,3-DICHLOROFROFENE 5 ND
'1,1-DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 10 ND
ANS-1,2-DICHLOROETHENE 5 ND BROMOFORM 5 ND
,tOROFORM 5 ND 2-HEXANONE 10 ND
/1M -DICHLORDE THANE 5 ND 4-METHYL~2-PENTANONE 10 ND
‘%~ BUTANONE 10 ND TETRACHLOROETHENE 5 ND
, 1~-TRICHLOROE THANE 5 ND TOLUENE 5 ND
"CPKBON TETRACHLORIDE 5 ND CHLOROBENZENE 5 ND
SJINYL ACETATE 10 ND ETHYLBENZENE 5 ND
L0MOD ICHLOROMETHANE 5 ND STYRENE 5 ND
.'J TOTAL XYLENES 5 ND

i o

34/8C_SURROGATE RECOVERIES

(INLUENE-d8(88-110) 97% BROMOFLUOROBENZENE(B64-115) 93% 1,2-DICHLOROETHANE-d4(74-114) 97%

NOT DETECTED ABQOVE QUANTITATION LIRMIT

ESTIMATED VALUE: CONCENTRATION EELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

[ R RE
4 n nn
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SOUTHWENT LABUKALTUKY Ul URLAIULIA, LIV,

-I 1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858
'S & MOORE ' REFORT: 2388.01%
BORMAN DRIVE, SUITE 340
UIs, MO 63146 DATE: 05-07-90
H: DAVID PURINGTON
1!} MATRIX: WATER DATE SUBMITTED: 04-17-90
=I"#% 2388.01 DATE EXTRACTED: 04-17-90
- REF.: SW844-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90
JPCT: 19943 - 0023 FORD EARTH CITY
ar ID: MWio1
b '
“I DET. RESULTS DET. RESULTS
MIROLATILES LINIT (ug/L) SEMIVOLATILES LIMIT (ug/L)
..! 10 ND ACENAPHTHENE 10 ND
SQE~-CHLOROETHYL)ETHER 10 ND 2,4-DINITROFHENOL 50 ND
2LOROFHENOL 10 ND 4-NITROFHENOL 50 ND
-DICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
TiICHLDROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
N ALCOHOL 10 ND 2.6-DINITROTOLUENE 10 ND
»DICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND
HYLFHENGL 10 ND 4-CHLOROPHENYL~-PHENYLETHER 10 ND
-CHLOROISOPROFYL)ETHER 10 ND FLUORENE 10 ND
TITHYLFHENOL 10 ND 4-NITROANILINE &0 ND
@r0S0-DI-n-PROFYLAMINE 10 ND 4,5-DINITRO 2-METHYLPHENOL SO ND
'-!HLOROETHANE 10 ND N-NITROSODIFHENYLAMINE(L) 10 ND
RENZENE 10 ND 4-2ROMOFHENYL-FHENYLETHER 10 ND
YHORONE 10 ND HEXACHLORORENZENE 10 ND
‘FIF\'OF'HENOL 10 ND FENTACHLOROFHENOL 10 ND
IMETHYLFHENOL 10 ND PHENANTHRENE 10 ND
TI0IC ACID 50 ND ANTHRACENE 10 ND
-CHLOROETHOXY)METHANE 10 ND DI-N-BUTYLPHTHALATE 10 . ND
ICHLOROFHENOL 10 ND FLUORANTHENE 10 ND
2 4-TRICHLOROBENZENE 10 ND PYRENE 10 ND
HALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
OROANILINE 10 ND 3,3~DICHLOROBENZIDINE 20 ND
SALHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
ILORO-3-METHYLPHENQL 10 ND BIS(Z-ETHYLHEXYL)FPHTHALATE 10 ND
HYLNAPHTHALENE 10 ND CHRYSENE 10 ND
X HLDROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
5 6=-TRICHLOROPHENGOL 10 ND BENZO(B)FLUORANTHENE 10 ND
-TRICHLORGPHENGCL S0 ND BENZO(K)FLUORANTHENE 10 ND
CPJ ORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
N}TROANILINE S50 ND INDENO(1,2,3-CD)FYRENE 10 ND
HYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
FHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
ROANILINE S0 ND

QA/QC SURROGATE RECOVERIES

ENZENE-d5(35-114) 955% 2-FLUOROBIPHENYL(43-116) 51% TERPHENYL-d14 (35-141) 48%
-d3 (10-74) 63% 2-FLUOROFHENOL (21-100) 43% 2,4,6-TRIBROMOFHENOL(10-123) 40X

NOT DETEZTED ARGVE QUANTITATION LIMIT

ESTIMATED YALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTZ DETECTED IN BLANK AZ WELL AS SAMFLE

SURROGATE RECOVERY QUTSIDE NF QC LIMITS

ﬁ--i ﬁ-' ﬁ,i ﬁ—'z



1700 W. Albany « Suite "C" . Broken Arrow, Oklahoma 74012 . 918-251-2858

' SOUTHWEST LABORATORY OF OKLAHOMA, INC.

v_IENT: DAMES & MOORE REFORT: 2I88.02M
\ 11701 BORMAN DRIVE, SUITE 3240
' ST. LOUIS, MO 63146 DATE: 0S5-07-90
. ATTN: DAVID PURINGTON
l SAMPLE MATRIX: WATER
- SWLO # 2788.02
_?' DATE SUBMITTED: 04-17-90
FROJECT: 1994 - O0Z; FORD EARTH CITY
- SAMPLE ID: MWi0S
l DET. DATE METHOD
ijAnETER LIMIT UNIT RESULTS ANALYZED REFERENCE
TEAL CYANIDE 0.02 mg/L  ND 04=27-90  SM 412
_l.gm_ METALS
BARSENIC 10,0 ug/L  ND 08-02-90  EFA 206.2
D I.0 ug/L  ND 05~01-90  EFA 229.2
.—.ECUF\'Y 0.2 ug/L  ND 04-25-90  EFA 245.1
SELENIUM 3.0 ug/L ND 05-02-30 EFA 270.2
WHQLLIUM 10.0 ug/L  ND 0S-01-90  EFA 279.2
IMONY 0.0 wg/L  ND 04-2%-90  EFA 200.7
SR YLLLIUM 5.0 ug/L  ND 04-25~90  EFA 200.7
LADMIUM S.0 ug/L  ND 04=25-90  EFAQ Z200.7
ROMIUM 2.0 ug/L  ND 04-28-50  EFA 200.7
=JFFER 10.0 wg/L 73 04-25-90  EFPA 200.7
NICKEL 10.0 ug/L  ND 04-25-90  EPA 200.7
LVER 10,0 ug/L  ND 04-25-90  EPA 200.7
NC 10.0 ug/L 489 04-25-90  EFA 200.7

' ' de' b’ o’

ped
e v
tun

#EPALOO/4=-79-020, MARCH 1985
NOT DETECTED ABCVE QUANTITATION LIMIT
STANDARD METHOD, 16TH EDITION

- o g



SOUTHWEST LABORATORY OF OKLAHUMA, LINC.

1700 W. Albany . Suite "C" « Broken Amow, Oklahoma 74012 « 918-251-2858

—
-

L

:I_IENT: DAMES & MOORE REPORT: 228B.02H
= 11701 BORMAN DRIVE, SUITE 340
J ST. LOUIS, MO 63146 DATE: 05-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER
SWLO # 2388.02

DATE SUEBMITTED: ©04-17-90
DATE EXTRACTED: ©04-27-90

Lt
-

DATE ANALYZED: 035-02~-90
l METHOD REFERENCE: SWB44-8150, EPA METHODOLOGY
PROJECT: 1994 - 002; FORD EARTH CITY

SAMFLE ID: MW10S

L1

RESULTS REFORTED IN ug/L OR Parts Per EBillion

DET. _
HERBICIDES LIMIT RESULTS
2,4~D 1.0 ND
2.4,5-TF (SILVEX) 0.2 ND

8A/GC SURROGATE RECDOVERY

2,4,5-T (10-98)- 91.2%

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE: CONCENTRATION BELQW LIMIT QF QUANTITATION

ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
SURRQOGATE RECOVERY QUTSIDE OF QC LIMITS

_ RN R BTN . .i.,l.ihrJI.‘._lllirnzllii_J..ii,J
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" . Broken Arow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE

REFORT: 2388.02P

11701 BORMAN DRIVE, SUITE 340

§T. LOUIS, MO 431446

DATE: 05-07-90

ATTM: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2388.02

DATE SUBMITTED: 04-17-90
DATE EXTRACTED: 04-17-90
DATE ANALYZED : 035-01-90

METHOD REFERENCE:
SAMPLE ID: MW105

SWB844-8086, EPA METHODOLOGY

RESULTS REPORTED IN ug/L OR Parts Per Billion (FPFB)

PESTICIDES/PCB'S

ALFHA-BHC

BETA-BHC

DELTA-EHC
GAMMA=-BHC (L INDANE)
HEPTACHLOR

ALDRIN

HEFTACHLOR EFOXIDE
ENDISULFAN I
DIELDRIN

4,4-DDE

ENDRIN

ENDOSULFAN II
4,4-DDD
ENDOSULFAN SULFATE
4,4-DDT
METHOXYCHLOR
ENDRIN KETONE
ALPHA-CHLORDANE
GAMMA=-CHLORDANE
TOXAPHENE
AROCHLOR=-1016
AROCHLOR-1221
AROCHLOR-1232
AROCHLOR-1242
AROCHLOR-1248
AROCHLOR-1254
AROCHLOR=1260

0

ESULT

({2]

DETECTION LIMIT

on

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

o h

wn

OO UMM UM UWUMOU NI U H = bk = s - OO0 00O 0COO0OO0
YRS T Y]

H I, O OO0 O0OHOOO0OO0OOOO0OODTOODOOODOOOCOO

DIBUTYLCHLORENDATE (24-154) 45%

» o G Z

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE:
ANALYTE DETECTED IN BLANK AS WELL AS SaiMPLE
SURROGATE RECOVERY OUTSIDE OF @C LIMITS

CONCENTRATION RELOW LIMIT OF QUANTITATION




DUULIAVYYLDL LADURALURNI UL UDWLALIULYLy ALV
1700 W. Albany « Suite "C" « Broken Amow, Oklahoma 74012 « 918-251-2858

T: DAMES & MOORE REFORT: 2388.02Y
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43146 DATE: 05-07-90

-l ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2388.02 '
DATE SUBMITTED: 04-17-90

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SWB844-8240, EFA METHODOLOGY

PROJECT: 19945 - 002; FORD EARTH CITY

SAMPLE ID: PMW103

RESULTS REPORTED IN ug/L OR Parts Fer Billion (FFR)

l DET. DET.
OUBTILES LIMIT RESULTS VOLATILES LIMIT RESULTS
{
I
~\lFOMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 5 ND
RQMOME THANE 10 ND 1,2-DICHLOROFROFANE 5 ND
“NYL CHLORIDE 10 ND TRENS=-1,3-DICHLOROFROFENE 5 ND
J\iROETHANE 10 ND TRICHLOROETHEME 5 ND
EQYLENE CHLORIDE 5 13 B DIEROMOCHLOROME THANE 5 ND
r™oNE 10 é J 1,1,2-TRICHLOROETHANE 5 ND
REON DISULFIDE 5 ND BENZENE S ND
— D ICHLOROETHENE 5 ND C15-1,3-DICHLOROPROFENE 5 ND
, BDICHLOROETHANE S ND 2-CHLOROETHYLVINYLETHER 10 ND
“ANS-1,2-DICHLOROETHENE S ND RROMOFORM 5 ND
ROFORM 5 ND 2~HEXANGONE 10 ND
, JRDICHLOROETHANE 5 ND 4-METHYL~-2~FENTANONE 10 ND
=BUTANONE 10 ND TETRACHLOROETHENE 5 ND
i 1 - TRICHLOROE THANE 5 ND TOLUENE 5 ND
7’0»\: TETRACHLORIDE 5 ND CHLOROKENZENE 5 ND
1ML ACETATE 10 ND ETHYLBENZENE 5 ND
TOMODICHLOROMETHANE 5 ND - STYRENE 5 ND
TOTAL XYLENES 5 ND

]!‘ 8A/8C SURROGATE RECOVERIES
DLUENE-d8(88-110) 103% BROMOFLUORORENZENE(B6-113) 90% 1,2-DICHLOROETHANE-d4(76-114) 103%

a

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION HELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

-
n
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’ REF.: -82
gT: 19943 - 0023
" ID: MW10S

'SOUTHWEST LABORATORY OF OKLAHOMA,

l 1700 W. Albany « Suite "C" « Broken Arrow, Oklghoma 74012 « 918-251-2858

ES & MOORE

OlBORHAN DRIVE, SUITE 340
UIS, MO 6431464

DAVID PURINGTON

MATRIX:
2388.02

WATER

1

SWa345-8270, EPA METHODOLOGY

FORD EARTH CITY

: DET. RESULTS
LATILES LIMIT (ug/L)

: 10 ND
s:!L CHLOROETHYL)ETHER 10 ND
CHOORCPHENOL 10 ND
3=DICHLORORENZENE 10 ND
JiICHLDF\'OBENZENE 10 ND
NI ALCOHOL 10 ND
- DICHLOhOBCNZLNE 10 ND
HYLFHENOL 10 ND
~-CHLOROISOFROFYL)ETHER 10 ND
SETHYLPHENCL 10 ND
N@IROSC-DI-n=-FROFYLAMINE 10 ND
gHLORDETHANE 19 ND
. TROBENZENE 10 ND
JEHORONE 10 ND
-.IRDF'HENDL 10 ND
, JD IMETHYLPHENOL 10 ND
=JZ0IC ACID 50 ND
>-CHLOROETHOXY)METHANE 10 ND
_ ICHLOROFHENOL 10 ND
=2 +4-TRICHLOROBENZENE 10 ND
SETHALENE 10 ND
—10ROANILINE 10 ND
EXMCHLOROBUTADIENE 10 ND
= ZHLORO-3-METHYLPHENOL 10 ND
THYLNAPHTHALENE 10 ND
EMECHLOROCYCLOPENTADIENE 10 ND
=3,46-TRICHLOROFPHENOL 10 ND
4 S-TRICHLOROFPHENOL 50 ND
!LDRONAPHTHALENE 10 ND
:=NITROANILINE 50 ND
THYLFPHTHALATE 10 ND
iAPHTHYLENE 10 ND
;-M TROANILINE 50 ND

°=DBENZENE—d5(35-

e

114)
{(10-94)

g7

NOL-d5 175

it

M3T

-1 -4

CTECTED

TATED VAl HiF -

" REFORT:

DATE: 035-07-90

DATE SUBRMITTED:
DATE EXTRACTED:
DATE ANALYZED :

SEMIVOLATILES

ACENAPHTHENE
2,4-DINITROFHEMOL
4-NITROFHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
2,6~DINITROTOLUENE
DIETHYLFHTHALATE
4-CHLOROPHENYL~PHENYLETHER
FLUORENE

4-NITROANILINE
4,56~DINITRO Z~METHYLFHENOL
N-NITROSODIPHENYLAMINE(1)
4-BROMOFHENYL-FHENYLETHER
HEXACHLORORENZENE
FENTACHLOROFHENOL
FHENANTHRENE

AMTHRACENE
DI-N-BUTYLFHTHALATE
FLUORANTHENE

PYRENE
BUTYLERENZYLFHTHALATE
S+3-DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
BIS(Z2~ETHYLHEXYL)FPHTHALATE
CHRYSENE

DI-N-OCTYL PHTHALATE
BENZO (B)FLUORANTHENE
BENZO(K)FLUORANTHENE
BENZO(A)PYRENE
INDENO(1,2,3-CD)FYRENE
DIBENZ (A,H)ANTHRACENE
BENZO(G,H,I)PERYLENE

QA/9C SURROGATE RECOVERIES

2-FLUOROBIFHENYL(43-116)
2-FLUCROFHENOL

ABOVE QUANTITATION LIMIT
CONCENTRATION

74%
3

wk 2

{21-100)

JELDW LIMIT OF QUANTITATICON

2388.02B

04~17-90
04~26~90
05-01-90

DET.

LIMIT

10
50
50
10
10
10
10
10
10
S0
30
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10

10

TERFHENYL-d14
«3,6-TRIDBROMOFHENOL (10-120

INC.

RESULTS
(ug/L)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
J

(3]

ND
. ND
ND
ND
ND
ND
ND
ND

(33-141)

85%
10%



WINT U A AAYY AUV A AL AR NS AW AL A m e —e—— . . —

1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

C'IENT: DAMES & MOQRE ' REFORT: 23288.0ZM
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 643146 DATE: 03-07-90

ATTN: DAVID PURINGTON

SAMFLE MATRIX: WATER

l SWLOD # 2388.073

DATE SUBMITTED: 0Q4-17-90

I PROJECT: 1994Z% - 0O0OZ; FDORD EARTH CITY '

SAMPLE ID: MW106

g DET. DATE METHOD
. RAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
_!TAL CYANIDE 0.01 mg/L ND 04-27-90 SM 412D
TAL METALS
'fISENIC 10.0 ug/L ND Q3-02-90 EFA 206.2
m=AD .0 ug/L ND 05-01-90 EFPA 239.2
MERCURY 0.2 ug/L ND 04-25-%0 EFA 245.1
—‘LENIUM 5.0 ug/ic ND 0S-02-90.  EPA 270.2
‘ALL IUM 10,0 ug/L ND 0S-01-30 EFPA 279.2
MANT IMONY 0.0 ug/L 44,7 04-25-90 EFQA Z0Q.7
_ERYLLTIUM 5.0 ug/L ND 04~-25-90 EFA 200.7
IDMIUM S.0 ug/L MD 04-25-90 EFA 200.7
- HROMIUM 5.0 ug/L ND 04-25-30 EFA 200.7
OFFER 10.0 ug/L =18 04-253-90 EFA 200.7
‘C:‘:‘.EL 10.0 ug/L ND 0©4-25-90 EFA Z00.7
LVER 10.0 ug/t ND 04-25~-90 EFA Z200.7
ZINC 10.0 ug/L °6.4 04-235-90 EFA 200.7

#HEFPALOO/4~79-020, MARCH 1985
NOT DETECTED ARCOVE QUANTITATION LIMIT
STANDARD METHOD, 16TH EDITION

%I*l*l*.l*l
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1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

- E_

ENT: DAMES & MOORE : REPORT: 2388.03H
11701 BORMAN DRIVE, SUITE 3I40
ST. LOUIS, MO 63146 DATE: 05=-07-90
ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLD # 2388.03 '
DATE SUBMITTED: 04-17-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 05-0Z-90

METHOD REFERENCE: SW346-81%50, EFA METHODOLOGY

PROJECT: 19942 - 0023 FORD EARTH CITY

SAMFLE ID: MW10é

RESULTS REPORTED IN ug/L OR Farts Fer Billion

HERBICIDES LIMIT ' RESULTS

2,4-D 1.0 MD
2,4,53-TP (SILVEX) 0.2 ND

2,4,3-T (16-98) 91.7%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECQVERY CGUTSIDE OF QC LIMITS

N e e e e e o ok omh 'me e e et i



SUU'I‘HWLDI "LADUM]. U1 UL Ulmulvav‘n-, —_— -
1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE REFORT: 2388.03P
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 , DATE: 05~07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLD # 2388.03

DATE SUBMITTED: 04-17-90

DATE EATRACTED: 04-17-90

DATE ANALYZED : 05-01-90

METHOD REFERENCE: 5W844-8080, EFA METHODOLOGY
SAMPLE ID: MW106

RESULTS REPORTED IN ug/L DR Farts Fer Billion (FFB)

PESTICIDES/PCB’S DETECTION LIMIT RESULTS
ALPHA~BHC 0.05 ND
BETA-BHC ' 0.05 ND
DELTA~BHC 0.05 ND
GAMMA~EHC (LINDANE) 0.05 ND
HEPTACHLOR 0.0% ND
ALDRIN 0.05 ND
HEPTACHLOR EFOXIDE 0.05 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.5 ND
GAMMA-CHLORDANE 0.5 ND
TOXAFHENE 1.0 ND
ARCCHLOR=-1014 0.5 ND
AROCHLOR-1221 0.5 ND
ARQOCHLOR~1232 0.5 ND
AROCHLDOR~1242 0.5 ND
AROCHLOR~1248 0.5 ND
AROCHLOR-1254 1.0 ND
AROCHLOR-1260 1.0 ND

8A/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-1354) 70%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF GUANTITATION
B = ANMALYTE DETECTED IN BLANI AS WELL AS SAMPLE

¥ = SURROGATE RECOVERY OQUTSIDE OF QC LIMITS



SOUTHWLED1 LADUKA.[ UL UL UDLUALLI\JLYI Ay 4LV s
1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

+ l_.____'hl hl

NT: DAMES & MOORE REPORT: 2388.03V
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43146 DATE: 05-07-90

ATTN: DAVID FURINGTON

hl

SAMPLE MATRIX: WATER

SWLO # 2388.03 '
DATE SUBMITTED: 04-17-90

DATE ANALYZED : 04-18-90

METHOD REFEREMCE: SWB44-8240, EPA METHODOLOGY

PROJECT: 19943 - 00235 FORD EARTH CITY

SAMPLE ID: [1MW106

] RESULTS REPORTED IN ug/L OR Parts Fer Billion (FFPH)

DET. DET.

JWATILES LIMIT RESULTS VOLATILES LIMIT RESULTS
OROMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 3 ND
MOMETHANE 10 ND +2-DICHLOROFROFANE 3 ND
:N7L CHLORIDE 10 ND TRANS-1,3-DICHLOROPROFERNE 3 ND
ORCETHANE 10 ND TRICHLOROETHENE 9 ND
]HYLENE CHLORIDE 3 19 B DIBROMOCHLOROMETHANE S ND
LETONE 10 4 J 1,1,2-TRICHLOROETHANE 5 ND
SRBON DISULFIDE S ND BENZENE S ND
;i](.-DICHLOF\‘OETHENE 3 ND CIS-1,3-DICHLOROFROFENE S ND
<'1-DICHLOROETHANE 3 ND 2-CHLOROETHYLYINYLETHER 10 ND
tANS-1,Z-DICHLOROETHENE 5 ND BROMOFORM S ND
OROFORN S ND 2-HEXANONE 10 ND
2-DICHLORDETHANE 3 ND 4-METHYL-2-FENTANONE 10 ND
rBUTANCNE 10 ND TETRACHLOROETHENE 5 ND
1,1-TRICHLOROETHANE 3 ND TOLUENE S ND
!R‘BON TETRACHLORIDE S ND CHLOROBENZENE 3 ND
NYL ACETATE 10 ND ETHYLBENZENE E ND
OMODICHLOROMETHANE S ND STYRENE 3 ND
i TOTAL XYLENES 3 ND

3A/8C SURROGATE RECOVERIES

“TILUENE-d8(38-110) 97% BROMOFLUOROBENZENE(86-115) 94% '1,2-DICHLOROETHANE-d4(76-114) 103%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURRQGATE RECOVERY QUTSIDE OF QC LIMITS

[ IR —

!
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% MOORE

UIis, M0 635146
DAVID PURINGTON

A

MATRIX: WATER
# 2388.03
REF.:
CT: 19943 - 0023
LE ID: MUW104

P

T

OLATILES

L
-CHLOROETHYL)ETHER
LCROFHENOL
ICHLOROBENZENE
ICHLORORENZENE

3

=YL ALCOHOL
iICHLOROBENZENE

:

MHYLFHENOL
3F2-CHLOROISGFROFYL)ETHER

THYLFHENOL

R R0S0-DI-n-FROFYLAMINE
' IBHLOROETHANE
“SMORENIEHNE

. _JWORONE

‘Nl ROFHEROL

LD IMETHYLPHENGOL

IC ACID
.SEE-CHLOROETHOXY )METHANE
4

A"DICHLOROPHENOL

>

i-TRICHLOROEENZENE

[9)

HALENE
OROANILINE
"= CHILOROBUTADIENE
ORO-3-METHYLPHENOL
'-iﬁHYLNAF‘HTHALENE
s XACHLOROCYCLOPENTADIENE
f—TRICHLDROPHENOL

« S5-TRICHLOROPHENOL
- _ORONAFHTHALENE
*““TROANILINE

, ’THYLPHTHALATE
HMAPHTHYLENE

~8J TROANILINE

a amm

BoL-45

>

(10-34)

2
ISTIMATED VALUE:
AMALYTE DETECTED

., .

OBENZENE-45(35-114) 877
257

BORMAN DRIVE, SUITE 340

10

SWB844-8270, EPA METHODOLOGY
FORD EARTH CITY

DET. RESULTS
LINIT (ug/L)
10 ND
10 ND
10 ND
10 ND
10 WD
10 ND
10 ND
10 ND
10 ND
10 ND
10 ND
19 'D
10 AD
19 WD
10 ND
10 ND
0 ND
10 ND
10 ND
10 ND
10 ND
10 ND
10 ND
10 ND
10 ND
10 ND
ND
50 ND
10 ND
50 ND
10 ND
10 ND
50 ND

2-FLUDROBIFHENYL(43-1164)

2-FLUQROFHENGCL

NCT DETECTEZD AEOYE QUANTITATION LINMIT
CONCENTRATION ELOW LIMIT OF QUANTITATION
IN BLAMK
IRRNGATZ RECOVERY NUTSIDE OF A€ LIMITS

A o

A5 WELL

AD 2n

A REFORT:

DATE: 035-07-90

DATE SUBMITTED:
DATE EXTRACTED:
DATE ANALYZED :

SEMIVOLATILES

ACENAFHTHENE
2,4-DINITROFHENCL
4-NITROFHENOL
DIEENZOFURAN
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROFHENTL~FHENYLETHER
FLUORENE

4-NITROANILINE
4,5-DINITRO 2-HETHYLFHENOL
N-NITROSODIFHEMYLAMINE(1)
4A-BROMOFHENYL-FHENYLETHER
HEXACHLORORENZENE
FENTACHLOROFHENDL
PHENANTHRENE

ANTHRACENE
DI-N-BUTYLFHTHALATE
FLUORANTHENE

PYRENE
BUTYLBENZYLPHTHALATE
3,3-DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
BIS(Z-ETHYLHEXYL)PHTHALATE
CHRYSENE

DI-N-OCTYL PHTHALATE
BENZO (B)FLUORANTHENE
BENZO( K ) FLUORANTHENE
BENZO(A)PYRENE
INDENG(1,2,3~CD)FYRENE
DIBENZ(A H) ANTHRACENE
BENZO(G,H,I)PERYLENE

73%

(21-100)

neLz

2338.03DB

04-17-90
04-26-90
05-01-90

1

DET.
LIMIT

10
50
39
10
10
10
10
10
10
30
50
10
19
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

TERPHENYL-d14
‘8h% 2,4,6-TRIBROMOFHENCOL(1C-123)

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" + Broken Arow, Oklachoma 74012 . 918-251-2358

RESULTS
{ug/L)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
HD
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

(33-141)

765
15%
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SOUTHWEST LABORATORY OF OKILLAHOMA,

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MODORE

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MD &I146

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER
SWLO # 2788B.04
DATE SUBMITTED:
PROJECT: 19947 - Q02;
SAMFLE ID: MW107

04-17-90
FORD EARTH CITY

REPORT :

INC.

2388.04M

DATE: 05~07-%0

DET. DATE METHOD
_jAHETER LIMIT UNIT RESULTS ANALYZED REFERENCE
TO"AL CYANIDE 0,01 mg/L ND 04-27-90 SM 412D
AL, METALS
ERSENIC 10,0 ug/L ND 085-02=90 EFA 206.2
D T.0 ug/L ND 05-01-30 EFA 229.Z2
HEEURY 0.2 ug/L ND 04-25-590 EFA 245.4
SELENIUM 5.0 ug/L  ND 0D5-02-90  EFA 270.2
THALLIUM 10,0 ug/L ND 0S8-01-90 EFA 279.2
_-EIMDNY T0.0 ug/L oWl 04-25-50 EFA T0O.7
SERYLLIUM 5.0 ug/L NE 04-25-50 EFG 200.7
LADMIUM 9.0 ug/L ND 04-25-30 EFA 200.7
AROMIUM S.0 ug/L ND 04-25-90¢ EFA 200.7
FER 10,0 ug/L 2 04-25-20 EFA 200.7
NICKEL 10,0 ug/L 10.7 04-25-90 EFA 200.7
@ VER 10,0 ug/L ND 04-25-90 ERPA 200.7
_.'NC 10,0 ug/L 4.0 04-25-30 EPA 200.7

e ' b’ i

- ey

REPALOD/4~79-020, MARCH 1985
NOT DETECTED ABOVE QUANTITATION LIMIT
STANDARD METHOD,

16TH EDITION
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CIMENT: DAMES & MOORE

' ' e’ ' e’ ' e ! e ke

Q

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Alban;: « Suite "C" « Broken Amow, Oklahoma 74012 . 918-251-2858

REFORT: 2388.04H
11701 BORMAN DRIVE, SUITE 240

ST. LOUIS, MO 63146 _ DATE: 05-07-90
ATTN: DAVID PURINGTON

SAMFLE MATRIX: WATER ,
SWLO # 2T88.04

DATE SUBMITTED: 04-17-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 03-02-90

METHOD REFERENCE: SW844-8150, EFA METHODOLQGY

PROJECT: 19942 - 002; FORD EARTH CITY

SAMFLE 1ID: MW10O7

RESULTS REPORTED IN ug/L OR Farts Fer Billion

DET.
HERBICIDES LIMIT RESULTS
Z,4-D 1.4 ND
2,4,5-TP (SILVEX) 0.2 ND

0A/0C_SURROGATE RECOVERY

2,4,5-T (10-98) BY%

NOT DETECTED AEBCOVE QUANTITATION LIMIT
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION

ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
SURROGATE RECOVERY QUTSIDE OF QC LIMITS



—

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

"l 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858
]
:LlNT: DAMES & MOORE REPORT: 2388.04F
- 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLD ¥ 2388.04

DATE SUBMITTED: 04-17-90

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 05-02-90 .
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY

SAMFLE ID: MW10?7

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPR)

PESTICIDES/PCB’S DETECTION LIMIT RESULTS
ALPHA-EHC 0.05 ND
BETA-BHC 0.05 ND
DELTA-BHC 0.05 ND
GAMMA=-EHC (LINDANE) 0.09 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.05 ND
HEPTACHLOR EFOXIDE 0.05 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA=-CHLORDANE 0.5 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.0 ND
AROCHLOR-1016 0.5 ND
ARDCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1254 1.0 ND
AROCHLOR-1260 1.0 ND

8A/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-154) 68%

ND = NOT DETECTED ABROVE QUANTITATION LINMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATICH
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

¥ = SURROGATE RECOVERY OUTSIDE OF QC LIMITS

: an e’ * ] *-_l * 1 ‘ 1 ﬁm_l *_Ii li__li .ld__ ld ld__li_.ld___
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UENE-d8(88-110)

NOT DETECTED ABOVE RUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION

SOUTHWEST LABORATORY OF OKLAHOMA,

1700 w. Albany' « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43144

ATTN: DAVID PURINGTON

SAMPLE MATRIX:
SWLO # 2588.04
DATE SUBMITTED:
DATE ANALYZED :
METHOD REFEREMNCE:
FROJECT:
SARFLE ID:

WATER

04-~17-90
04-18-90

19943 - 002;
MW107

REPORT: 2388.04V

DATE: 035-07-90

SW844-8240, EFA METHODOLOGY
FORD EARTH CITY

RESULTS REFORTED IN ug/L OR Parts Per Rillion (FFR)

DET.
==L ATILE LINIT RESULTS
' MIOROME THANE 10 ND
Z50MOMETHANE 10 ND
YL CHLORIDE 10 ND
ORCETHANE 10 ND
ETHYLENE CHLORIDE 3 16 E
HSETONE 10 3 J
BON DISULFIDE 5 ND
1M -DICHLOROETHENE 5 ND
: 1 DICHLORCETHANE 5 ND
NS-1,2-DICHLORGETHENE 9 ND
CHLOROFORM 5 ND
1.2-DICHLOROETHANE 5 ND
UTANONE 10 ND
,1-TRICHLOROETHANE 5 ND
b BON TETRACHLORIDE 5 ND
“=NYL ACETATE 10 ND
“‘HODICHLORDMETHRNE 5 ND

VOLATILES

1,1,2,2-TETRACHLOROETHANE
1,2-DICHLOROFROFANE
TRA&NS-1,3-DICHLOROFROFENE
TRICHLOROETHENE
D IBROMOCHL OROME THANE
1,1,2-TRICHLOROETHANE
BENZENE
CIS-1,3-DICHLOROFROFENE
2-CHLOROETHYLVINYLETHER
EROMOF ORM

2-HEXANONE
4-HETHYL-2-PENT ANOKE
TETRACHLOROETHENE
TOLUENE
CHLORORENZENE
ETHYLBENZENE
STYRENE
TOTAL XYLENES

QA/QC SURROGATE RECOVERIES

6%

BROMOFLUCROBENZEME (86-119)

I dtd
e

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECCVERY QUTSIDE OF QC LIMITS

DET.
LIMIT

INC.

RESULTS

M AN I U - U U AW on A an
o o (o]

ND
WD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1,2-DICHLOROETHANE~-d4(74-114) 100X



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albar& o Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

—
N

% MOORE A REFORT: 2388.04FH
i BORMAN DRIVE, SUITE 340
. LOUIS, MO 6431446 DATE: 035-07-90
J’ : DAVID FURINGTON
rlE MATRIX: WATER - DATE SUBMITTED: 04-17-90
0 # 2388.04 DATE EXTRACTED: 04-24-90
0D REF.: SWB46-8270, EPA METHODOLOGY DATE ANALYZED : 05-01-90

SOMECT: 19943 - 002; FORD EARTH CITY

:TPLE ID: MWi0?
' I DET. RESULTS DET. RESULTS
eMIVOLATILES LIMIT (ug/L) SEMIVOLATILES LINIT (ug/L)
wbox. 10 ND ACENAFPHTHENE 10 ND
182 CHLOROETHYL)ETHER 10 ND 2,4-DINITROFHENOL 50 ND
“THLOROFHENOL 10 ND 4-NITROFPHENOL 50 ND
_iDICHLDROBENZENE 10 ND DIRENZOFURAN 10 ND
. EDICHLOROBENZENE 10 ND 2.4-DINITROTOLUENE 10 ND
TNZYL ALCOHGL 10 ND 2.6-DINITROTOLUENE 10 ND
DICHLORDEENZENE 10 ND DIETHYLFHTHALATE 10 ND
~E THYLFHENOL 10 ND 4-CHLOROFHENYL-PHENYLETHER 10 ND
11S(2-CHLOROISOFROFYL)ETHER 10 ND FLUORENE 10 ND
THYLFHENOL 10 ND 4-NITROANILINE %0 ND
TROSO-DI-n-FROFYLAMINE 10 ND 4,4~DINITRO 2-METHYLFHENOL 50 ND
FWCHLOROETHAME 10 ND N-NITROSODIFHENYLAMINE (1) 10 ND
TROLENZEME 10 ND 4-BROMOFHENYL-FHENYLETHER 10 ND
kHoRONE 10 D HEXACHLORORENZENE 10 ND
3 TROFHENGL 10 ND PENTACHLOROFHENOL 10 ND
2 3-DIMETHYLFHENOL 10 ND PHENANTHRENE 10 ND
FOIC ACID 50 ND ANTHRACENE 10 ND
0 2-CHLOROETHOXY )METHANE 10 ND DI-N-BUTYLFHTHALATE 10 ND
2.4-DICHLOROFHENOL 10 ND FLUORANTHENE 10 ND
2 4-TRICHLORORENZENE 10 ND FYRENE 10 ND
HTHALENE 10 ND BUTYLBENZYLFHTHALATE 10 ND
4 MM OROANILINE 10 ND S.3-DICHLOROBENZIDINE 20 ND
AaXACHLOROBUTADIENE 10 ND EENZO(A)ANTHRACENE 10 ND
HLORO-3-METHYLFHENOL 10 ND BIS(2~ETHYLHEXYL)FHTHALATE 10 ND
SRPETHYLNAPHTHALENE 10 ND CHRYSENE 10 ND
HEXACHLOROCYCLOFENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
s 6=TRICHLOROFHENGOL 10 ND BENZO(E)FLUORANTHENE 10 ND
+5-TRICHLOROPHENOL 50 ND BENZO(K)FLUORANTHENE 10 ND
2=CHLORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
NITROANILINE 50 ND INDENO(1,2,3~-CD)PYRENE 10 ND
ETHYLPHTHALATE 10 ND DIBENZ (A,H)ANTHRACENE 10 ND
AMENAFHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND

NITROANILINE 50 ND

T e s i A AV A AR DT

FMENOL-g 3 (10-94) §9% 2-FLUOROFPHENOL (21-100) -29% 2,4,.46-TRIBROMOFHENOL(10-123) 31%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
AMALYTE DETECTED IM BLANK AS WELL AS SAMFLE

= SURRRGWTE RECOVERY QUTSIDE OF 0C LIMITS

[T I 1

lROBENZENE—dS(SS-IM) 82 2-FLUOROBIFHENYL(43-114) 43% TERFHENYL-d14 (33-141) 89%



SOUTHWEST LABORATORY OF UKLAHUINA, LINL.

1700 W. Albany « Suite "C" o Broken Arrow, Oklahoma 74012 « 918-251-2858

JIEIT: DAMES & MOORE REFORT: 2388.05V
11701 BEORMAN DRIVE, SUITE 340 :
I ST. LOUIS, MO 63146 DATE: 05-07-%0

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2388.05 '

I DATE SUBMITTED: 04-17-90

DATE ANALYZED : 04-18-%0

] METHOD REFERENCE: SW846-8240, EPA METHODOLOGY
I PROJECT: 19943 - 0023 FORD EARTH CITY

SARMFLE ID: TR-1

RESULTS REPORTED IN ug/L OR Parts Fer Billion (FPH)

DET. DET.

LINIT RESULTS VOLATILES LIMIT RESULTS
ltOHETHANE 10 ND 1,1.2,2-TETRACHLOROE THANE 5 ND
METHANE 10 ND 1,2~DICHLOROFROFANE 5 ND
“NYL CHLORIDE 190 ND TRANS-1,3-DICHLOROFROFENE 5 ND
J‘.E'DETHANE 1¢ ND TRICHLOROETHENE 5 ND
LENE CHLORIDE 5 2 J DIEROMOCHLOROMETHANE 5 ND
ZZTONE 19 ND 1,1,2-TRICHLOROETHANE 5 ND
N DISULFIDE 5 ND BENZENE 5 ND
ICHLOROETHENE 5 ND €I5-1,3-DICHLOROFROFENE 5 ND
- 1=DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 10 ND
ANG~1,2-DICHLOROETHENE & ND BROMOFORM 5 ND
ROFORM 5 6 B 2-HEXANONE 10 ND
, 30 TCHLOROETHANE 5 ND 4-METHYL-2-FPENTANONE 10 ND
UTANONE 10 ND TETRACHLOROETHENE S ND
:ii-TRICHLDROETHANE S ND TOLUENE b ND
AHBION TETRACHLORIDE 5 ND CHLOROBENZENE 5 ND
INYL ACETATE 10 ND ETHYLBENZENE 3 ND
ODIEHLOROMETHANE 5 ND STYRENE 5 ND
TOTAL XYLENES 5 ND

:i 84/9C SURROGATE RECOVERIES

=.UENE-dB8(88-110) 97% BROMOFLUOROBENZENE(B6-115) 93% 1,2-DICHLOROETHANE-d4(76-114) 102%

2 OT DETECTED AROVE QUANTITATION LIMIT

N
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
A
S

[ ]

NALYTE DETECTED IN DLANK AS WELL AS SANMFLE
URROCATE RECOVERY QUTSIDE OF GC LIMITS

' mm -l.



DAMES & MOORE
11701 Borman Drive

e e " " —

SWLO IDENTIFICATION

St. Louis., Missouri 63149

ANALYTICAL REPORT

SAMPLE NO.: 2388.01 ~ 2388.05
DATE RECEIVED: 04/17/90

1

:im:scnxgnou

METHOD BLANK 04/25/90

~ METHOD BLANK 04/25/90
METHOD BLANK 04/25/90
METHOD BLANK 04/25/30
METHOD BLANK 04/25/90
METHOD BLANK 04/25/90

METHOD BLANK 04/25/80
METHOD BLANK 04/25/90

‘BLANK SPIKE 04/25/90
BLANK SPIKE 04/25/90
BLANK SPIKE 04/25/30
BLANK SPIKE 04/25/90
BLANK SPIKE 04/25/90
BLANK SPIKE 04/25/90
“= BLANK SPIKE 04/25/90
BLANK SPIKE 04/25/30

-= MATRIX SPIKE MW105
TIX SPIKE MW105

TRIX SPIKE MW105

' MATRIX SPIKE MW105
ATRIX SPIKE MW105
MATRIX SPIKE MW105
TRIX SPIKE MW105
~MATRIX SPIKE MW105

IDUPLICATE MW101
.~ DUPLICATE MW101
UPLICATE MW101
UPLICATE MW101
UPLICATE MW101
- ‘@PUPLICATE MW101
UPLICATE MW101
UPLCATE MW101

QA/QC

PARAMRTER

ANTIMONY
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
NICKEL
SILVER
Z2INC

ANTIMONY
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
NICKEL
SILVER
ZINC

ANTIMONY
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
NICKEL
SILVER
ZINC

ANTIMONY
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
NICKEL
SILVER
ZINC

REPORT DATE:

SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

INC.

G2705
05/03/90

RESOLTS
<30 ug/L
<5 ug/L
<5 ug/L
<5 ug/L
<10 ug/L
<10 ug/L
<10 ug/L
<10 ug/L
102% RECOVERY
100% RECOVERY
115% RECOVERY
98% RECOVERY
104% RECOVERY
99% RECOVERY
86% RECOVERY
110% RECOVERY
102% RECOVERY
100% RECOVERY
115% RECOVERY
98% RECOVERY
107% RECOVERY
99% RECOVERY
86% RECOVERY
110% RECOVERY
0% RPD

0% RPD

% RPD

0% RPD

17% RPD

0% RPD

0% RPD

24% RPD



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

N RE M R A=

"I 1700 W. Albany « Suite "C" + Broken Arrow, Oklahoma 74012 « 918-251-2858
‘i' ANALYTICAL REPORT
" DAMES & MOORE REPORT: G2705.2
281 1701 Borman Drive
t. Louis, Missouri 63149
T REPORT DATE: 05/03/90
:!swr,o IDENTIFICATION
AMPLE NO.: 2388.01 - 2388.05
_MDATE RECEIVED: 04/17/90
1 QA/QC
_DESCRIPTION PARAMETER RESUL
_BFTHOD BLANK 04/30/90 ARSENIC <10 ug/L
' METHOD BLANK 05/01/90 LEAD <3 ug/L
THOD BLANK 05/02/90 SELENIUM <5 ug/L
THOD BLANK 05/01/90 THALLIUM <10 ueg/L
—~ METHOD BLANK 04/27/90 TOTAL CYANIDE <.01 me/L
{'ELANK SPIKE 04/30/90 ARSENIC 101%  RECOVERY
_™BLANK SPIKE 04/30/90 ARSENIC 81% RECOVERY
. BLANK SPIKE 05/01/90 LEAD 99% RECOVERY
BLANK SPIKE 05/01/90 LEAD 98% RECOVERY
BLANK SPIKE 05/02/90 SELENIUM 98% RECOVERY
= BLANK SPIKE 05/02/90 SELENIUM 88% RECOVERY
BLANK SPIKE 05/01/90 THALLIUM 98% RECOVERY
BLANK SPIKE 05/01/90 THALLIUM 95% RECOVERY
MATRIX SPIKE MW101 ARSENIC 96% RECOVERY
MARTIX SPIKE MW107 LEAD 64% RECOVERY
_™MATRIX SPIKE MW107 SELENIUM 70% RECOVERY
' MATRIX SPIKE MW107 THALLIUM 110%  RECOVERY
MATRIX SPIKE MW101 TOTAL CYANIDE 104%  RECOVERY
.— DUPLICATE  MW101 ARSENIC 0% RPD
DUPLICATE  MW106 LEAD 0% RPD
DUPLICATE MW101 SELENIUM 0% RPD
DUPLICATE MW106 THALLIUM 0% RPD
DUPLICATE MW101 TOTAL CYANIDE 0% RPD



'SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" . Broken Arrow, Okiaghoma 74012 . 918-251-2858

IENT: DAMES & MOGRE | REPORT: G2703.3
11701 BORMAN DRIVE, SUITE 240
ST. LOUIS, MO 63146 DATE: 03-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER '
SWLD # METHOD BLANK
DATE EXTRACTED: ©04-27-90

DATE ANALYZED: 0S~02-90
- METHOD REFERENCE: SwWB46-8150, EFA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: METHOD EBLANEK

RESULTS REFORTED IN ug/L OR Parts Fer Billion

) DET.
HERBICIDES LIMIT : RESULTS
2,4-D 1.0 ND
2,4,5-TF (SILVEX) 0.2 ND

i

8A/QC_SURROGATE RECOVERY

T

R VO U Uy PUSA ROy puragy [ Ay iy ey

2,4,3-T (10-98) 81.7%

-

o

W ouuu

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION EBELOW LIMIT OF DUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

4

o B .

e e



—

1 SOUT HWEST LABORATORY OF OKLAHOMA, IN C
1700 W. Albany Suite "C” + Broken Armrow, Oklahoma 74012 « 918-251-2858

—~

- R

‘IENT: DAMES & MOORE REFORT: 2705.49
11701 BORMAN DRIVE, SUITE 340 _

S§T. LOUIS, MO 643146 DATE: 05-07-90
ATTN: DAVID PURINGTON

l.....—;

__ ]

SAMPLE MATRIX: WATER

SWLO # METHOD BLANK

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 05-01-90 '
METHOD REFERENCE: ©5W846-8080, EFA METHODOLOGY

SAMPLE ID: METHOD BLANK

RESULTS REPORTED IN ug/L OR Parts Fer Billion (PFE)

* 2l *..ﬂ *l

PESTICIDES/PCB’S DETECTION LIMIT RESULTS
=~ ALFHA=EHC 0.05 ND
_I BETA-EHC 0.0% ND
DELTA-EHC 0.0% ND
- GAMMA-EHC (LINDANE) 0.0% ND
HEPTACHLOR 0.05 ND
—' ALDRIN 0.05 ND
HEFTACHLOR EFOXIDE 0.05 ND
! ENDOSULFAN I 0.05 ND
_. DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
- ENDRIN 0.1 ND
_I ENDOSULFAN 11 0.1 ND
4,4-DDD 0.1 ~ ND
_ ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
.I METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
= ALPHA-CHLORDANE 0.5 ND
_I GAMMA-CHLORDANE 0.5 ND
' TOXAFHENE 1.0 ND
- AROCHLOR-1016 0.5 ND
_I AROCHLOR-1221 0.5 ND
AROCHLOR-123 0.5 ND
ARQCHLOR-1242 0.5 ND
"~ AROCHLOR-1248 0.5 ND
I AROCHLOR-1254 1.0 ND
AROCHLOR-1260 1.0 ND
I 0A/0C_SURROGATE RECOVERIES
- " DIBUTYLCHLORENDATE (24-154)  135%
.I ND = NOT DETECTED ABOVE QUANTITATION LIMIT
J = ESTIMATED VALUE: CONCENTRATION EELOW LIMIT OF QUANTITATION
= 2 = ANALYTE DETECTED IN ELANK AS WELL AS SAMFLE
I ¥ = SURROGATE RECOVERY OUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite “C" « Broken Amrow, Oklahoma 74012 . 918-251-2838

DAMES & MOORE REPORT: G62705.35
11701 BORMAN DRIVE, SUITE 340
S§T. LOUIS, MO0 635146 DATE: 05-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # WETHOD BLANK

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SW844-8240, EFA METHODOLOGY
PROJECT: 199435 - 002; FORD EARTH CITY

SAMFLE ID: METHOD BLANK

RESULT3 REFORTED IN ug/L OR Farts Fer Eillion (FFE)

o

DET. DET.
LATILES LIMIT RESULTS VOLATILES LIMIT RESULTS
1 OROME THANE 10 ND 1,1,2,2-TETRACHLOROETHANE 5 ND
iOHOMETHANE 10 ND 1,2-DICHLORGFROFANE 5 ND
MNYL CHLORIDE 10 M TRANS-1,3-DICHLOROFROFENE 5 KD
HLOROE TiHANE 10 ND TRICHLORDETHENE 5 HD
THYLENE CHLORIDE 5 10 DIDROMOCHLOROMETHANE 5 ND
ETONE 10 ND 1,1.2-TRICHLOROETHANE 5 ND
'**A REON DISULFIDE 5 ND BENZENE 5 ND
1-DICHLOROETHENE 5 ND CIS-1,3-DICHLOROFROFENE 5 ND
!1 DICHLORDE THANE 5 ND 2-CHLORDETHYLVINYTLETHER 10 ND
—RANS-1,2-DICHLOROETHENE S ND EROMOFORM 5 ND
LOROFORM 5 ND 2~-HEXANONE 10 ND
"R 2-DICHLOROETHANE 5 ND 4-METHYL~-2-PENTANONE 10 ND
BUTANONE 10 ND TETRACHLORDETHENE 5 ND
»1,1-TRICHLOROETHANE 5 ND TOLUENE 5 ND
iF\BDN TETRACHLORIDE 5 ND CHLOROEENZENE 5 ND
NYL ACETATE 10 ND ETHYLBENZENE 5 ND
~-=ROMODICHLOROMETHANE 5 ND STYRENE 5 ND
TOTAL XYLENES 5 ND

r

8A/0C_SURROGATE RECOVERIES

LUENE-dB8(88-110) 100% BROMOFLUOROBENZENE(86-115) 8é6% 1,2-DICHLOROETHANE-d4(76-114) 95"

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

[ PR
U oion o

- e e

N

on



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" « Broken Arow, Oklahoma 74012 « 918-251-2858

S & MOORE 2 REFORT: G2705.6
lil BORMAN DRIVE, SUITE 340
. Louls, mo 63146 DATE: 05-07-90

TN' DAVID FURINGTON
LE MATRIX: WATER
“TILO 4 METHOD BLANK DATE EXTRACTED: 04-17-90
B@#0D REF.: SuWB446-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90
ECT: 19943 - 00Z2; FORD EARTH CITY
~MPLE ID: METHOD BLANK

_"x DET. RESULTS DET. RESULTS
VOLATILES LIMIT (ug/L) SEMIVOLATILES LIMIT (ug/L)
oL 10 ND ACENAFHTHENE 10 ND
2-CHLOROETHYL)ETHER 10 ND 2,4-DINITROFHENOL _ 30 ND
=CHLOROFHENOL 10 ND 4-NITROFHENOL 30 ND
gD ICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
i.i)f)ICHLDl'\'DBF_NZE}\IE i0 ND 2,4-DINITROTOLUENE 10 ND
- YL ALCOKOL 10 ND 2,6-DINITROTOLUENE 10 ND
2~DICHLOROBENZENE 10 ND DIETHYLFHTHALATE 10 ND
iTHYLFHENOL 10 ND 4-CHLOROPHENYL-FHENYLETHER 10 ND
(2-CHLOROISOFROFYLIETHER 10 ND FLUORENE 10 ND
RCTHYLFHENDL 10 ND 4-NITROANILINE 30 ND
_JITROS0-DI-n-FROFYLAMINE 10 ND 4,5-DINITRD 2-METHYLFHENOL S0 ND
liCHLDROETHANE 10 ND N-NITROSODIFHENYLARINE(1) 10 ND
=~ TROLENZENE 10 HD 4-EROMOPHENYL-FHENYLETHER 10 HD
" HORUONE 10 ND HEXACHLORORENZENE 10 ND
:‘.;TF\'OF‘HENOL 10 ND FENTACHLORCFHENGOL 10 ND
2 4-DIMETHYLFHENOL 10 ND FHENANTHRENE 10 D
TINZOIC ACID 50 ND ANTHRACENE i0 ND
1 2-CHLORDETHOXY )METHANE 10 ND DI-N-BUTYLFHTHALATE 19 ND
= M-DICHLOROFHENDL 10 ND FLUORANTHENE 10 ND
—2,34-TRICHLORORENZENE 10 ND PYRENE 10 ND
HTHALENE 10 ND BUTYLEENZYLPHTHALATE 10 ND
JIHLOF\'OANILINE 10 ND 5,3~DICHLOROBENZIDINE 2 ND
AEXACHLOROEUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
gL ORO-3-METHYLFHENOL 10 ND BIS(Z-ETHYLHEXYL)PHTHALATE 10 ND
THYLNAFHTHALENE 10 ND CHRYSENE 10 ND
HERACHLOROCYCLOFENTADIENE 10 ND DI-N-OCTYL FHTHALATE 10 ND
“=4,5-TRICHLOROFHENCL 10 ND BENZO(B)FLUORANTHENE 10 ND
_I,S-TF\'ICHLOROF'HENDL 50 ND BENZO({ K)FLUORANTHENE 10 ND
< #EHLORONAFHTHALENE 10 ND BENZO(A)PYRENE 10 ND
Z=NITROANILINE 30 ND INDENO(1,2,3~CD)PYRENE i0 ND
BIETHYLFHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
v‘!NAF'HTHYLENE _ 10 ND BENZO(G,H,I)FERYLENE 10 ND
3=NITROANILINE 50 ND
l 8A/8C SURROGATE RECOVERIES
'R‘OBENZENE~d5(35-114) 2%  2-FLUOROBIFHENYL(43-116) 55% TERPHENYL-d14 (33-141) 774
NOL-d5 (10-94) 83% 2-FLUOROFHENOL (Z21-100) 59% 2,4,6-TRIBROMOFHENOL(10-123 63%

NOT DETECTED AROVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

wononon



DUUILILYYLO L LADURALURI UL UNLAIMUIVIA, LINC,

'I 1700 W. Albany Suite "C" » Broken Arrow, QOklahoma 74012 . 918—251-2858
_iMES & MOORE ) REFORT: G2705.7

101 BORMAN DRIVE, SUITE 340

2 LOUIS, MO 63146 DATE: 05-07-%0

TNz DAVID PURINGTON
E!F‘LE MATRIX: WATER
0 # METHOD BLANK DATE EXTRACTED: 04-17-90
_.THOD REF.: SWB44-8270, EFA METHODOLOGY DATE ANALYZED : 04-26-90
JECT: 19943 - 002; FORD EARTH CITY
PLE ID: METHOD BLANK

T DET. RESULTS DET. RESULTS
IVOLATILES LIMIT (ug/L) SERMIVOLATILES LIMIT (ug/L)
-L NOL 10 ND ACENAPHTHENE 10 ND
j(Z-CHLDROETHYL)ETHEF\' 10 ND 2,4-DINITROPHENOL 50 ND
! HLOROFHENOL 10 ND 4-NITROFHENOL 50 ND
» 3=-DICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
]—DICHLOROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
Z'fL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 HND
'&—DICHLOROBENZENE 10 ND DIETHYLFHTHALATE 10 ND
ETHYLFHENOL 10 ND 4-CHLOROFHENYL~FHENYLETHER 10 ND
1 2-CHLOROISOFPROFYL)IETHER 10 ND FLUORENE 10 ND
METHYLFHENOL 10 ND 4-NITROANILINE 30 ND
NITROSO-DI-n-FROFYLAMINE 10 MD 4,46~DINITRO 2-METHYLFHENOL S0 ND
ACHLOROETHAKE 10 MD - N-NITROSODIFHENYLAMINE(1) 10 ND
~MWRORENZENE 10 ND 4-~BROMOFHENYL-FHENYLETHER 10 ND
'OFPHORONE 10 ND HEXACHLOROEENZENE 10 ND
ITROFHERNOL 10 ND FENTACHLOROFHENOL 10 WD
-DIMETHYLFHENOL 10 ND FHENANTHRENE 10 ND
NZOIC ACID 50 ND ANTHRACENE 10 ND
(2-CHLORGETHOXY)METHANE 10 ND DI-N-BUTYLFHTHALATE 10 ND
-DICHLOROFHENOL 10 ND FLUCRANTHENE 10 ND
~<y4-TRICHLOROBENZENE 10 ND PYRENE 10 ND
iPHTHALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
JERHLOROANILINE 10 ND 5+3-DICHLOROBENZIDINE 20 ND
HWACHLORORUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
HLORO-3-METHYLFHENOL 10 ND BIS(2-ETHYLHEXYL)FHTHALATE 10 ND
zhLTHYLNAFHTHALENE 10 ND CHRYSENE 10 ND
ACHLORDOCYCLOFENTADIENE 10 ND DI-N-OCTYL FHTHALATE 10 ND
4,6-TRICHLOROFHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
.5 TRICHLOROFHENOL 50 ND BENZO(K)FLUORANTHENE 10 ND
HLORONAFPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
ITROANILINE 50 ND INDENO(1,2,3-CD)PYRENE 10 ND
HETH(LFHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
NAFHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
ITROANILINE S0 ND

8A/8C SURROGATE RECOVERIES

ROBENZENE-dS(35-114) 78% 2-FLUOROBIFHENYL(43-116) &9% TERFHENYL-d14 {33-141)
NOL-d39 (10-94) ?0% Z2-FLUOROFHENOL (Z21-100) é44% 2,4,4-TRIBROMCFHENOL(10-123)

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VYALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN EBLANK AS WELL AS SAMFLE

SURRDSATE RECOVERY OUTSIDE OF QC LIMITS

)
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i a SOUTHWEST LABORATORY

= OF OKLAHOMA, INC.

David Purington

DAMES & MOORE

11701 Borman Drive, Suite 340
St. Louis, Missouri 63148

Project: 19943 - 002; Ford Earth City
Dear Mr. Purington:

Enclosed are the analytical results for your samples received
in our laboratory on April 1B, 1990, for the above captioned
project.

Sample MW110 was originally extracted on April 19, 1990. The
QC/MS analysis indicated that the surrogates did not meet the
-QC criteria. Hence, this sample was re-extracted on April 24,
1990, and later re-analysed. The data was reported for the re-
analysed sample. '

Per your request we have preformed a matrix spike and duplicate
for the following samples; MW102 (semi-volatile), MW108
(Herbicides), MW110 (Pesticides), MW104 (Volatile)

If, in your review, you should have any questions or regquire
additional information, please call.

Sincerely,

e

Randy Staggs ;
Project Manager QAMES&MOORE

WAy 091990
ST, LOUIS. HISSOURA

RS/31

Enclosures

1700 WEST ALBANY, SUITE C ® BROKEN ARROW, OK 74012
(918) 251-2858 » FAX (918) 251-2599
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

I 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858
'lLIENTl DAMES & MOORE REPORT 1 397.01M
] 11701 BORMAN DRIVE, SUITE 340
l ST. LOUIS, MO 63146 DATE: 05-07-90
- ATTN: DAVID PURINGTON
J
I SAMPLE MATRIX: WATER
y SWLO # 2397.01 ,
J DATE SUBMITTED: 04-18-90
I PROJECT: 19942 - 0023 FORD EARTH CITY
j SAMPLE ID: MW110
- DET. DATE METHOD
_JPARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
IDTAL CYANIDE 0.01 mg/L ND 04-27-90 SM 412D
_]TOTAL METALS
RSENIC 10,0 ug/L ND 03-02-90 EPA 206.2
LEAD 3.0 ug/L ND 05~01-90 EPA 239.2
ERCURY 0.2 ug/L ND 05-01-90 EPA 245.1
ELENIUM 5.0 ug/L ND 05-02-90 EFPA 270.2
THALL IUM 10.0 ug/L ND 05-0Q1-70 EPA 279.2
NTIMONY 0.0 ug/L ND 04-25-90 EPA 200.7
ERYLL IUM 5.0 ug/L ND 04-25-90 EPA 200.7
ADMIUM S.0 ug/L ND 04-23-90 EPA 200.7
CHROMIUM 5.0 ug/L ND 04-25-%0 EPA 200.7
OPPER 10.0 ug/L 102 04-25-50 EPA 200.7
ICKEL 10.0 ug/L ND 04-25-90 EPA 200.7
SILVER 10.0 ug/L ND 04-25-90 EPA 200.7
- INC 10.0 ug/L 40.3 04-23-90 EPA 200.7

BEFPALO0D/4-79-020, MARCH 1985
NOT DETECTED ABOVE QUANTITATICON LIMIT
STANDARD METHOD, 16TH EDITION

oL
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CLIENT

SOUTHWEST LABORATORY OF OKLAHOMA,

INC.

1700 W. Alban; « Suite "C” « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE REPORT1
11701 BORMAN DRIVE, SUITE 340

8T. LOUIS, MO 63146 DATE:
ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLC # 2397.01

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 05-02-90

METHOD REFERENCE: §SWB46-8150, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MWL10

RESULTS REPORTED IN ug/L OR Parts Per Billion

DET.
HERBICIDES LIMIT RESULTS
2,4-D 1.0 ND
2,4,3-TP (SILVEX) 0.2 ND
GA/GC SURROGATE RECOVERY
2,4,5-T (10-98) 89.4%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE:

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY OUTSIDE OF QC LIMITS

2397.01H

05-08-90

CONCENTRATION BELOW LIMIT OF QUANTITATION



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. AIban; o Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

LIENT: DAMES & MOORE REPORT: 2397.01P
] 11701 BORMAN DRIVE, SUITE 340 :
ST. LOUIS, MO . 43146 DATE: 05-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.01

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90

DATE ANALYZED : 05-02-90

METHOD REFERENCE: SW844~8080, EPA METHODOLOGY
SAMPLE ID: MW1l0

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB'S DETECTION LINMIT RESULTS
ALPHA-BHC 0.05 ND
BETA-BHC 0.05 ND
DELTA-BHC 0.03 ND
GAMMA-BHC (LINDANE) 0.03 ND
HEPTACHLOR 0.0% ND
ALDRIN 0.05 ND
HEPTACHLOR EPOXIDE 0.03 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.9 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.5 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.1 ND
AROCHLOR-1016 0.3 ND
ARCCHLOR-1221 0.3 ND
AROCHLOR-1232 0.5 ND
AROCHLOR~-1242 0.5 ND
AROCHLOR-1248 0.9 ND
AROCHLOR-1254 1.1 ND
AROCHLOR-1240 {.1 ND

8A/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-134) 100%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

X = SURROGATE RECOVERY OUTSIDE OF QC LIMITS

i m s e she e e e e e e o

.



1700 W. Albany Suite "C" «» Broken Arrow, Oklahoma 74012 « 918-251-2858

i SOUTHWEST LABORATORY OF OKLAHOMA, INC.

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43146 DATE: 03-08-90
s ATTN: DAVID PURINGTON

_iCLIENT’ DAMES & MOORE REPORTs 2397.01V

i SAMPLE MATRIX: WATER
SWLO # 2397.01
DATE SUBMITTED: 04-18-90
i DATE ANALYZED : 04-18-90 °
METHOD REFERENCE: $WB44-8240, EPA METHODOLOGY
“J PROJECT: 19943 - 002; FORD EARTH CITY
i SAMPLE ID: PMW110

1i RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)
By DET. DET.
i |UOLATILES LIMIT RESULTS VOLATILES LINIT RESULTS
HLOROMETHANE 10 ND 1,1,2,2~TETRACHLOROETHANE 5 ND
«: EROMOME THANE 10 ND 1,2-DICHLOROPROPANE 5 ND
INYL CHLORIDE 10 ND TRANS-1,3~-DICHLOROPROPENE 5 ND
HLOROE THANE 10 ND TRICKHLOROETHENE 5 ND
..METHYLENE CHLORIDE 5 14 R DIBRROMOCHLOROME THANE 5 ND
CETONE 10 4 JB 1,1,2-TRICHLORCETHANE 5 ND
AREON DISULFIDE 5 ND BENZENE 5 ND
1,1-DICHLOROETHENE 5 ND CIS-1,3-DICHLOROPROPENE 5 ND
~=j1,1-DICHLORCETHANE 5 ND 2-CHLOROETHYLVINYLETHER 10 ND
iTRANS-i,Z-DICHLOROETHENE 5 ND KROMOFORM 5 ND
CHLOROFORM 5 ND 2-HEXANONE 10 ND
w:1,2-DICHLOROETHANE 5 ND G-METHYL-2-PENTANONE 10 ND
2-BUTANONE 10 ND TETRACHLOROETHENE 5 ND
1,1,1-TRICHLOROETHANE 5 ND TOLUENE 5 ND
CARBON TETRACHLORIDE S ND CHLOROBENZENE 5 ND
IVINYL ACETATE 10 ND ETHYLBENZENE 3 ND
BROMODICHLOROMETHANE 5 ND STYRENE 5 ND
TOTAL XYLENES 5 ND

@A/8C SURROGATE RECOVERIES

TOLUENE -d8(88-110) 96% BROMOFLUOROBENZENE(B6-113) 92% 1,2-DICKLOROETHANE-d4(746-114) 100%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

**3J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
X = SURROGATE RECOVERY OUTSIDE OF QC LIMITS

-“mm

|
' .



1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
A

S & MOCRE ' REPORT: 2397.01B
1 BORMAN DRIVE, SUITE 340
LOUIS, MO 63146 DATE: 05-08-90
: DAVID PURINGTON
PLE MATRIX: WATER DATE SUBMITTED: 04-18-90
# 2397.01 DATE EXTRACTED: 04-24-90
gQOD REF.: SW8446-8270, EPA METHODOLOGY DATE ANALYZED : 04-25-90

ECT: 19943 - 002; FORD EARTH CITY
PLE ID: nMW110

DET. RESULTS DET. RESULTS

iJVOLATILES LIMIT (ug/L)  SEMIVOLATILES LIMIT (ug/L)
HEmoL 20 ND ACENAPHTHENE 20 ND
'25(2-CHLOROETHYL)ETHER 20 ND 2,4-DINITROPHENOL 100 ND
HLOROPHENOL 20 ND 4-NITROPHENOL 100 ND
o I DICHLOROEBENZENE 20 ND DIBENZOFURAN 20 ND
DICHLOROBENZENE 20 ND 2,4-DINITROTOLUENE 20 ND
iZYL ALCOHOL 20 ND 2,6-DINITROTOLUENE 20 ND

—3 D ICHLOROBENZENE 20 ND DIETHYLPHTHALATE 20 8 J
-E THYLPHENOL 20 ND 4~CHLOROPHENYL-PHENYLETHER 20 ND
y (2-CHLOROISOPROPYL)ETHER 20 ND FLUORENE 20 ND
g THYLPHENOL 20 ND 4~NITROANILINE 100 ND
i-@ TROSO-DI-n-PROFYLAMINE 20 ND 4,6-DINITRO 2-METHYLPHENOL 100 ND
IEXACHLOROETHANE 20 ND N-NITROSODIPHENYLAMINE(1) 20 ND
"ROBENZENE <0 ND 4-BROMOPHENYL-PHENYLETHER 20 ND
“ZIPHORONE 20 ND HEXACHLOROBENZENE 20 ND
- TROPHENOL 20 ND FENTACHLOROPHENOL 20 ND
-DIMETHYLFHENOL 20 ND PHENANTHRENE 20 ND
.-JFCIC ACID 100 ND ANTHRACENE 20 ND
1IgK 2-CHLOROETHOXY)METHANE 20 ND DI-N-BUTYLPHTHALATE 20 ND
>—1-DICHLOROPHENOL 20 ND FLUORANTHENE 20 ND
s 4-TRICHLOROBENZENE 20 ND PYRENE 20 ND
THALENE 20 ND BUTYLBENZYLPHTHALATE 20 ND
}-"CHLOROANILINE 20 ND S,3~-DICHLOROBENZIDINE 40 ND
(ACHLOROBRUTADIENE 20 ND BENZO(A)ANTHRACENE 20 ND
LORG-3-METHYLPHENOL 20 ND BIS(2-ETHYLHEXYL)PHTHALATE 20 ND
1-BETHYLNAPHTHALENE 20 ND CHRYSENE 20 ND
(ACHLOROCYCLOPENTADIENE 20 ND DI-N-OCTYL PHTHALATE 20 ND
6-TRICHLOROPHENOL 20 ND BENZO(B)FLUCRANTHENE 20 ND
. S-TRICHLOROPHENOL 100 ND BENZO (K)FLUORANTHENE 20 ND
2=UHLORONAPHTHALENE 20 ND BENZO(A)PYRENE 20 ND
ITROANILINE 100 ND INDENO(1,2,3-CD)PYRENE 20 ND
THYLPHTHALATE 20 ND DIRENZ(A,H)ANTHRACENE 20 ND
AGENAPHTHYLENE 20 ND BENZO(G,H,I)PERYLENE 20 ND

TINITROANILINE 100 ND

8A/8C SURROGATE RECOVERIES

NJROBENZENE-d5(35-114) 65% 2-FLUOROBIPHENYL{43-114) 42% TERPHENYL-d14 (33-141) 83%
Ft NOL-d5 (10-94)  3é% 2-FLUOROPHENOL (21-100) 18%x 2,4,6-TRIBROMOPHENOL (10-123) 21%

.

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

F mn i



SOULTHWELEDL LABUKALTUKY UF UBRLAHUINVIA, 1INU.
1700 W. Albany « Suite "C" « Broken Arrow, Okiahoma 74012 « 918-251-2858

!LIENT:

DAMES & MOORE REPORT: 2397.02M
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-07-90
:! ATTN: DAVID PURINGTON
SAMFLE MATRIX: WATER
’ SWLO # 2397.02
DATE SUEMITTED: 04-18-90 .
PROJECT: 19943 - 002; FORD EARTH CITY
‘! SAMPLE ID: MW102
I DET. DATE METHOD
_j- ARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
#OTAL CYANIDE 0.01 mg/L ND 04-27-90 SM 412D
_|TOTAL METALS
RSENIC 10.0 ug/L ND 05-02-90 EPA 206.2
LEAD 2.0 ug/L ND 05-01-90 EPA 229.2
ERCURY 0.2 ug/L ND 04-25-90 EPA 245.1
ELENIUM 5.0 ug/L ND 05-02-90 EPA 270.2
HALLIUM 10.0 ug/L ND 08-01-90 EPA 279.2
ANTIMONY 0.0 ug/L ND 04-25-90 EPA 200.7
ERYLLIUM 5.0 ug/L ND 04-25-90 EFPA 200.7
ADMIUM 2.0 ug/L ND 04-25-90 EFPA 200.7
CHROMIUM 3.0 ug/L ND 04-25-90 EPA 200.7
OFFER 10,0 ug/L 126 04-25-90 EPA 200.7
ICKEL 10.0 ug/L Z.8 04-25-90 EFA 200.7
ILVER 10.0 ug/L ND 04-25-90 EPA 200.7
INC 10.0 ug/L 52.8 04-25-90 EPA 200.7
EPA = #EPAL0O/4-79-020, MARCH 1985
D = NOT DETECTED ABOVE QUANTITATION LIMIT
M = STANDARD METHOD, 1&6TH EDITION




SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Okiahoma 74012 . 918-251-2858

LIENT: DAMES & MOORE REPORT: 2397.02H

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO &3146
ATTN: DAVID PURINGTON

.i DATE: 05-08-%0
SAMPLE MATRIX: WATER

' SWLO # 2397.02

g DATE SUBMITTED: 04-18-90
DATE EXTRACTED: 04-27-90

i DATE ANALYZED: 03-02-90
METHOD REFERENCE: &SWB44-8150, EPA METHODOLOGY

PROQJECT: 19943 - 002; FORD EARTH CITY
SAMPLE ID: MW102

RESULTS REPORTED IN ug/L OR Parts FPer Billion

,4-D 1.0 ND
,4,5=TP (SILVEX) 0.2 ND

[N N

i DET L] *
i HERBICIDES LIMIT RESULTS

i GA/QC_SURROGATE RECQVERY
i 2,4,5-T (10-98) 93.7%

NQT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY OUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE REPORT: 2397.02P
11701 BORMAN DRIVE, SUITE 3490
ST. LOUIS, MO 43146 DATE: 03-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.02

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90

DATE ANALYZED 3 035-02-90 '
METHOD REFERENCE: SWB844-8080, EPA METHODOLOGY

SAMPLE ID: MW102

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB’S DETECTION LINIT RESULTS
ALPHA~BHC 0.05 ND
BETA-BHC 0.05 ND
DELTA=~BHC 0.05 ND
GAMMA=~BHC (L INDANE) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.05 ND
HEPTACHLOR EPOXIDE 0.05 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4~DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.3 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.0 ND
- AROCHLOR-1016 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1254 1.0 ND
AROCHLOR-1240 1.0 ND

@A/6C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-134) 83%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

X = SURROGATE RECOVERY QUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

oy !

IENT: DAMES & MOORE REPORT: 2397.02V
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 463146 DATE: 035-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.02

DATE SUBMITTED: 04-18-90

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SW844-8240, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: mW102

1

| o ! e !

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

DET. DET.

'_'is___.ﬁ ATILES LIMIT RESULTS  VOLATILES LINIT RESULTS
LOROMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 9 ND
-«BROMOMETHANE 10 ND +2~DICHLOROFROPANE 3 ND
LINYL CHLORIDE 10 ND TRANS~1,3-DICHLOROPROPENE 3 ND
"PHLOROETHANE 10 ND TRICHLOROETHENE S ND
TETHYLENE CHLORIDE S 16 B DIBROMOCHLOROMETHANE 3 ND
"TACETONE 10 ND 1,1,2~-TRICHLOROETHANE S ND
.4EARBON DISULFIDE 3 ND BENZENE 3 ND
s 1-DICHLOROETHENE 3 ND CIS-1,3~DICHLOROPROPENE 3 ND
-“ﬂ,l-DICHLOROETHANE S 3 J 2-CHLOROETHYLVINYLETHER 10 ND
ANS-1,2-DICHLOROETHENE S 'ND BROMOFORM 3 ND
HLOROFORN S ND 2-HEXANONE 10 ND
ot s 2~DICHLOROETHANE 3 ND 4-METHYL-2-PENTANONE 10 ND
=BUTANONE 10 ND TETRACHLORCETHENE 5 ND
-l s1,1-TRICHLOROETHANE 3 ND TOLUENE 3 ND
“CARBON TETRACHLORIDE S ND CHLOROBENZENE S ND
“—VINYL ACETATE 10 ND ETHYLBENZENE S ND
__.RUHODICHLOROHETHANE 3 ND STYRENE 5 ND
TOTAL XYLENES 5 ND

8A/8C SURROGATE RECOVERIES

|

TOLUENE-d8(88-110) 98 BROMOFLUOROBENZENE(86-115) 94% 1,2-DICHLOROETHANE-d4(76-114) 1007

o

wa nn

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

L T T gy p—



T w——y

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

'] 1700 W. Alban:v o Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858
} .
-wpaS & MOORE ' REPORT: 2397.02B
jl BORMAN DRIVE, SUITE 340
LOUIS, MO 63146 DATE: 035-08-90
i: DAVID PURINGTON
LE MATRIX: WATER DATE SUBMITTED: 04-18-90
0 4 2397.02 DATE EXTRACTED: 04-19-90
'iOD REF.: SWB46-8270, EPA METHODOLOGY DATE ANALYZED : 04-24-90
(WPECT: 19943 - 002; FORD EARTH CITY

"TPLE ID: MW102

DET. RESULTS DET. RESULTS
==IVOLATILES LINIT (ug/L) =~ SEMIVOLATILES LIMIT (ug/L)
oL 10 ND ACENAPHTHENE 10 ND
¥ 2-CHLORQETHYL )ETHER 10 ND 2,4-DINITROPHENOL 50 ND
"HLOROPHENGL : 10 ND 4-NITROPHENOL 50 ND
Jl-DICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
& DICHLOROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
“~ZYL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
s-DICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND

!ETHYLPHENOL 10 ND 4-CHLORCPHENYL-PHENYLETHER 10 ND ‘
>(2-CHLOROISOPROPYL)ETHER 10 ND FLUORENE 10 ND
1ETHYLPHENOL 10 ND 4-NITROANILINE 30 ND
ITROSO-DI-n-PROPYLAMINE 10 ND 4,6-DINITRO. 2-METHYLPHENOL 50 ND
ACHLORCETHANE 10 ND N~NITROSODIPHENYLAMINE(1) 10 ND
TJROBENZENE 10 ND 4-BROMOPHENYL-PHENYLETHER 10 ND
PHORONE 10 ND HEXACHLOROBENZENE 10 ND
ITROPHENGL 10 ND PENTACHLOROPHENDOL 10 ND
: —?-DIHETHYLPHENOL 10 ND PHENANTHRENE 10 ND
Z0IC ACID 30 ND ANTHRACENE 10 ND
l‘(E-CHLOROETHOXY)HETHANE 10 ND DI-N~BUTYLPHTHALATE 10 ND
29=DICHLOROPHENGL 10 ND FLUORANTHENE 10 ND
+4-TRICHLOROBENZENE 10 ND PYRENE 10 ND
iHTHALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
HLOROANILINE 10 ND 343-DICHLOROBENZIDINE 20 ND
“<ACHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
HLORO=-3-METHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 2 JB
Z‘ETHYLNAPHTHALENE : 10 ND CHRYSENE 10 1 J
IEXACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL FHTHALATE 10 ND
#,6-TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
i, S=-TRICHLOROPHENGL 50 ND BENZO(K)FLUORANTHENE 10 ND
~PCHLORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
NITROANILINE S0 ND INDENO(1,2,3-CD)PYRENE 10 ND
ETHYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
ENAPHTHYLENE 10 ND BENZO(G,H, I1)PERYLENE 10 ND
=NITROANILINE 50 ND

@A/8C_SURROGATE RECOVERIES

TROBENZENE~dS5(35-114) 71% 2-FLUOROBIPHENYL(43-116) 68% TERPHENYL-d14 (33-141) 60%
ENOL-d5 {10-94) 49% 2-FLUOROPHENOL (21-100) 35% 2,4,4-TRIBROMOPHENOL(10-123) 344

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATICON
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

- P
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SOUTHWEST LABORATORY OF OKLAHOMA,

INC.

1700 W. Albany « Suite "C" . Broken Arrow, Oklahoma 74012 « 918-251-2858

1IENT: DAMES & MOGRE REPORT: 2397.03M

. 11701 BORMAN DRIVE, SUITE 340

i ST. LOUIS, MO 63146 DATE: 05-07-90

: i ATTN: DAVID PURINGTON

j SAMPLE MATRIX: WATER

SWLO # 2397.03 '
. DATE SUBMITTED: 04-18-90
PROJECT: 19943 - 002; FORD EARTH CITY

i SAMPLE ID: MW108

- DET. DATE METHOD

!gANETER LIMIT UNIT RESULTS ANALYZED  REFERENCE
TAL CYANIDE 0.01 mg/L  ND 04-27-90 SM 412D
TAL METALS
RSENIC 10,0 ug/L  ND 05-02-90  EPA 206.2
AD 3.0 ug/L  ND 05-01-90  EPA 239.2
RCURY 0.2 ug/L  ND 04-25-90 EPA 245.1
LENIUM 5,0 ug/L  ND 05-02-90  EPA 270.2
ALLIUM 10.0 ug/L  ND 05-01-90  EPA 275.2
TIMONY T0.0 ug/L 4.5 04-25-90 EPA 200.7
RYLLIUM 5.0 ug/L  ND 04-25-90 EPA 200.7
ADMIUM 5.0 ug/L  ND 04-25-90 EPA 200.7
ROMIUM 5.0 ug/L  ND 04-25-90  EPA 200.7
FFPER 10.0 ug/l. 81 04-25-90 EPA 200.7
ICKEL 10.0 ug/L 14,0 04-25-90 EPA 200.7
LVER 10,9 ug/L  ND 04-25-90 EPA 200.7

10,0 ug/L  44.5 04-25-90 EPA 200.7

D

X

- O O e EE o e e e ke i

BEPALO0D/4-79-020, MARCH 1985
NOT DETECTED ABOVE QUANTITATION LIMIT
STANDARD METHOD,

16TH EDITION
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SOUTHWEST LABORATORY OF OKLAHUIVIA, LINL.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

LIENT: DAMES & MOORE REPORT: 22397.03H

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63144 DATE: 05-08-90
ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.03

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 05-02~90

METHOD REFERENCE: SW844-8130, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MWioS

RESULTS REPORTED IN uwg/L OR Parts Fer EFi..ion

DET. .
HERBICIDES _LIMIT RESULTS
2,4-D 1.0 ND
2,4,3-TP (SILVEX) 0.2 ND
QA/QC_SURRQGATE RECOVERY
2,4,5-T (10-98) 87.9%

NOT DETECTED ABOVE GUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" o« Broken Arrow, Oklahoma 74012 . 918-251-2858

LIENT: DAMES & MOORE REPORT: 2397.03P
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-08-%0

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.03

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90

DATE ANALYZED : 05-02-90 '
METHOD REFERENCE: SWB44-8080, EPA METHODOLOGY

SAMPLE ID: nHuwi08

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB’S DETECTION LIMIT RESULTS
ALPHA-BHC 0.05 ND
BETA-BHC 0.05 ND
DELTA-BHC 0.03 ND
GAMMA-BHC (LINDANE) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.05 ND
HEPTACHLOR EPOXIDE 0.03 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.3 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.3 ND
GAMMA~CHLORDANE 0.3 ND
TOXAPHENE 1.0 ND
AROCHLOR=-1016 0.3 ND
AROCHLOR=-1221 0.3 ND
ARQCHLOR=-1232 0.3 ND
AROCHLOR-1242 0.3 ND
AROCHLOR-1248 0.3 ND
AROCHLOR-1254 1.0 ND
AROCHLOR=-1269 1.0 ND

QA/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-154)  82%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

¥ = SURROGATE RECOVERY OUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C* . Broken Arrow, Oklahoma 74012 « 918-251-2858

"ILIENT: DAMES & MOORE REPORT: 2397.03V
{ 11701 BORMAN DRIVE, SUITE 340
§T. LOUIS, MO 43146 DATE: 05-08~90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.03

DATE SUBMITTED: 04-18-90

DATE ANALYZED : 04-18-90 '
METHOD REFERENCE: SW844-8240, EPA METHODOLOGY

PROJECT: 19943 -~ 002; FORD EARTH CITY

SAMPLE ID: MWio8

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

- o — o

DET. DET.

JOLATILES LINIT RESULTS VOLATILES LIMIT RESULTS
HL.OROMETHANE 10 ND 1,1,2,2-TETRACHLORCETHANE 3 ND
—3ROMOMETHANE 10 ND 1,2-DICHLOROPRQOPANE 3 ND
. JINYL CHLORIDE 10 ND TRANS~1,3-DICHLOROPROPENE R ND
HLORCETHANE 10 ND TRICHLOROETHENE 5 ND
ETHYLENE CHLORIDE S 15 B DIBROMOCHLOROMETHANE 3 ND
CETONE 10 ND 1.1,2-TRICHLOROETHANE S ND
ARBON DISULFIDE S ND BENZENE S ND
s 1-DICHLOROETHENE 5 3 J CIS-1,3-DICHLOROPROPENE 5 ND
~1,1-DICHLOROETHANE 3 ND 2-CHLOROETHYLVINYLETHER 10 ND
RANS-1,2-DICHLOROETHENE S ND BROMOFORM 3 ND
!HLOROFORH 3 ND 2-HEXANONE 10 ND
=1 ,2-DICHLOROETHANE 5 ND 4-METHYL~-2-PENTANCNE 10 ND
2-BUTANONE 10 ND TETRACHLOROETHENE 5 ND
i,l,l-TRICHLOROETHANE S ND TOLUENE 8 ND
ARBON TETRACHLORIDE S ND CHLOROBENZENE ] ND
TWINYL ACETATE 10 ND ETHYLBENZENE 5 ND
IROMODICHLOROMETHANE S ND STYRENE 5 ND
TOTAL XYLENES S ND

8A/8C SURROGATE RECOVERIES
OLUENE-dB(88-110) 100% BROMOFLUOROBENZENE(864-115) 9S% 1,2-DICHLORCETHANE-d4(76-114) 103%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF GQUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

L B BN BE NN =




jl SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

% % MOORE ) REPORT: 2397.03B
78 BORMAN DRIVE, SUITE 340
— LOUIS, MO 43146 DATE: 05-08-90
DAVID PURINGTON
WPLE MATRIX: WATER DATE SUBMITTED: 04-18-90
Qe # 2397.03 DATE EXTRACTED: 04-19-90
,—.!D REF.: SWB45-8270, EPA METHODOLOGY DATE ANALYZED : 04-24-90
0CECT: 19943 - 002; FORD EARTH CITY
:is ID: MW108 .
DET. RESULTS DET. RESULTS

MIVOLATILES LIMIT (ug/L) SEMIVOLATILES LINIT (ug/L)
TRL 10 ND ACENAPHTHENE 10 ND
[S(2-CHLORCGETHYL )ETHER 10 ND 2,4-DINITROPHENGCL 50 ND
i OROPHENOL 10 ND 4-NITROPHENOL 50 ND
__.&ICHLDROBENZENE 10 ND DIBENZOFURAN 10 ND
AT ICHLOROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
=47YL ALCOHOL 10 ND 2,46-DINITROTOLUENE 10 ND

1CHLORORENZENE 10 ND DIETHYLPHTHALATE 10 ND
SMTHYLPHENOL 10 ND 4~CHLOROPHENYL-PHENYLETHER 10 ND
1S (2-CHLOROISOPROPYL)ETHER 10 ND FLUGRENE 10 ND

HYLPHENOL 10 ND 4-~NITROANIL INE 50 ND
MTROSO-DI-n-PROPYLAMINE 10 ND 4,6-DINITRO 2-METHYLPHENOL S0 ND
ZXACHLOROETHANE 10 ND N~-NITROSODIPHENYLAMINE (1) 10 ND
—ROBENZENE 10 ND 4-BROMOPHENYL-PHENYLETHER 10 ND
_jHGRONE 10 ND HEXACHLOROBENZENE 10 ND
- TROPHENOL 10 ND PENTACHLOROPHENOL 10 ND
~A-DIMETHYLPHENOL 10 ND PHENANTHRENE 10 ND
_Ion: ACID 50 ND ANTHRACENE 10 ND
M 2-CHLOROETHOXY )METHANE 10 ND DI-N-BUTYLPHTHALATE 10 ND
,4-DICHLOROPHENOL 10 ND FLUDRANTHENE 10 ND
“gm4-TRICHLOROBENZENE 10 ND PYRENE 10 ND
I THALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
-CHLOROANILINE 10 ND 3,3-DICHLOROBENZIDINE 20 ND
S22 CHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
LJ!LDRO-S-HETHYLPHENDL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 ND
S THYLNAPHTHALENE 10 ND CHRYSENE 10 ND
EXACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND

6-TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
.. 48 5-TRICHLOROPHENOL 50 ND BENZO (K ) FLUORANTHENE 10 ND
:=-CHLORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
'~ 4 TROANIL INE 50 ND INDENO(1,2,3-CD)PYRENE 10 ND
!THYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 -ND
\CENAPHTHYLENE 10 ND BENZ0(G,H, I)PERYLENE 10 ND
i-j[TROANILINE 50 ND

@A/GC SURROGATE RECOVERIES

lOBENZENE-d5(35-114) 78% 2-FLUOROBIPHENYL(43-114) 44% TERPHENYL-d14 (33-141) 645%
SHENOL-d 5 (10-94)  42% 2-FLUOROPHENOL (21-100) 29% 2,4,4-TRIBROMOPHENOL(10-123) 23%

NOT DETECTED ABOVE QUANTITATION LIRIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

L
[



] SOUTHWEST.LABORATORY OF OKLAHOMA, INC.
l 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858
:hiENTz DAMES & MOORE REPORT: 2397.04M
11701 BORMAN DRIVE, SUITE 340
: ST. LDUIS, MO 63146 DATE: 05~07-90
* ATTN: DAVID PURINGTON
SAMPLE MATRIX: WATER
SWLO # 2397.04 :
: DATE SUBMITTED: 04-18-90
PROJECT: 19943 - 002; FORD EARTH CITY
:i SAMPLE ID: MW103
DET. DATE METHOD
:iLAMETER LIMIT UNIT RESULTS  ANALYZED  REFERENCE
TAL CYANIDE 0.01 mg/L  ND 04-27-90  SM 412D
iikﬁg_zﬁzu345
SENIC 10.0 ug/L  ND 05-02-90 EPA 206.2
; D 2.0 ug/L ND 09=-01-90 EFPA 239.2
CURY 0.2 ug/L  ND 04-25-90 EPA 245.1
LENIUM 5.0 ug/L ND 05-02-90 EPA 270.72
ALLIUM 10.0 ug/L ND 05-01-90 EPA 279.2
T IMONY 30.0 ug/L  I4.5 04-25-60 EFA 200.7
BERYLLIUM 5.0 - ug/L ND 04-25-90  EPA 200.7
DMIUM 5.0 ug/L  ND 04-25-90 EPA 200.7
1RDMIUM 5.0 ug/L  ND 04~25-90  EPA 200.7
PPER 10.0 ug/L 3 04~25-90 EFA 200.7
MICKEL 10.0 ug/L  ND 04-25-90 EPA 200.7
_1LVER 10.0 ug/L  ND 04~-25-90 EPA 200.7
NC 10.0 ug/L  34.1 04-25-90 EPA 200.7

BEPALOO/4~79-020, MARCH 1985
NOT DETECTED ABOVE QUANTITATION LIMIT
STANDARD METHOD, 16TH EDITION
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1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

_' I SOUTHWEST LABORATORY OF OKLAHOMA, INC.

4

I ‘

_II.IENT= DAMES & MOORE REPORT: 2397.04H
- 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO &3146 DATE: 03-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER '
SWLO # 2397.04

DATE SUBMITTED: 04-18-%0

DATE EXTRACTED: 04-27-90

DATE ANALYZED: - 05-03-90

METHOD REFERENCE: SW846-8130, EPA METHODOLOGY

PROQJIECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MW103

RESULTS REPORTED IN ug/L OR Parts Per Billion

HHl-ll-nl-.I-.l-l-

DET.
HERBICIDES LIMIT RESULTS
2,4-D 1.0 ND
2,4,5-TP (SILVEX) 0.2 ND
GA/3C SURROGATE RECOVERY
2,4,5-T (10-98) 84.35%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURRQGATE RECOVERY CUTSIDE COF QC LIMITS

wunu
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE REPORT: 2397.04P
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43144 DATE: 03-08-%0

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO ¥ 2397.04

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90

DATE ANALYZED : 05-02-90 '
METHOD REFERENCE: SW846-8080, EPA METHODOLOGY

SAMPLE ID: MW103

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB‘S DETECTION LINIT RESULTS
© ALPHA=BHC 0.05 ND
BETA-BHC 0.05 ND
DELTA-BHC 0.05 ND
GAMMA=BHC (L INDANE) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.05 ND
HEPTACHLOR EPOXIDE 0.05 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN 11 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.9 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.5 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.1 ND
AROCHLOR-1016 0.5 ND
AROCHLOR=-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR-~1248 0.3 ND
AROCHLOR-1254 1.1 ND
AROCHLOR~1260 1.1 ND

8A/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-1354)  641%

ND = NOT DETECTED ABOVE QUANTITATION LINMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

X = SURROGATE RECOVERY GUTSIDE GF QC LIMITS



"ATTN:

SOUTHWEST LABORATORY OF OKLAHUMA, 1NL.,

1700 W. Albany « Suite "C" « Broken Arow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43146

DAVID PURINGTON

SAMPLE MATRIX:

SWLO # 2397.04

DATE SUBMITTED:
DATE ANALYZED :
METHOD REFERENCE:
PROJECT: 19943 -
SAMPLE ID: MW103

WATER

04-18-90
04-20~90

0023

REPORT:

DATE:

SW844-8240, EPA METHODOLOGY
FORD EARTH CITY

2397.04V

035-08-%0

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

DET.

LIMIT RESULTS

VOLATILES

DET.
LINMIT RESULTS

OROMETHANE 10 ND 1,1,2,2-TETRACKLOROETHANE S ND
BRUMOMETHANE 10 ND 1,2-DICHLOROPROPANE S ND
“LNYL CHLORIDE 10 ND TRANS-1,3~DICHLOROPROPENE 5 ND
_¥OROETHANE 10 ND TRICHLOROETHENE S ND
MEHYLENE CHLORIDE S 26 B DIBROMOCHLOROMETHANE S ND
ASETONE 10 17 B 1,1,2-TRICHLOROETHANE 3 ND
iBON DISULFIDE 3 ND BENZENE S ND

~DICHLOROETHENE 3 ND CIS-1,3~DICHLOROPROPENE 3 ND
1,1-DICHLOROETHANE 3 ND 2-CHLOROETHYLVINYLETHER 10 ND
T @NS-1,2-DICHLOROETHENE 5 ND BROMOFORN S ND

ORGFORNM S ND 2-HEXANONE 10 ND
15,2-DICHLORCETHANE S ND 4-METHYL-2-PENTANONE 10 ND
- ¢ BUTANONE 10 ND TETRACHLOROETHENE S ND
l,l-TRICHLURGETHANE 3 ND TOLUENE S 8
) BON TETRACHLORIDE 3 ND CHLOROBENZENE 3 - ND
_VINYL ACETATE 10 ND ETHYLBENZENE ) 2

MODICHLOROMETHANE 3 ND STYRENE ) ND
i TOTAL XYLENES S 10

@A/8C_SURROGATE RECOVERIES

]LUENE-dB(BB-llO) 99%

ESTIMATED VALUE:

!
3
1
i
[

nuoun

—
—

BROMOFLUOROBENZENE (86-113)

NOT DETECTED ABOVE QUANTITATION LIMIT
CONCENTRATION BELOW LIMIT OF GQUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY QUTSIDE OF QC LIMITS

4%

1,2-DICHLOROETHANE-d4(76~114)

9
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E MATRIX: WATER DATE SUBMITTED: 04-18-90
# 2397.04 DATE EXTRACTED: 04-19-90
D REF.: SWB46-8270, EPA METHODOLOGY DATE ANALYZED : 04-24-90
FCTs 19943 - 002; FORD EARTH CITY
LE ID: MW1O03
DET. RESULTS DET.
LINIT (ug/L) SEMIVOLATILES LINIT
10 ND ACENAPHTHENE 10
-CHLOROETHYL)ETHER 10 ND 2,4~-DINITROPHENOL 50
LOROFHENGOL 10 ND 4-NITROPHENOL 50
DICHLORORENZENE 10 ND DIBENZOFURAN 10
DICHLOROBENZENE 10 ND 244-DINITROTOLUENE 10
YL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10
=DICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10
THYLPHENOL 10 ND 4-CHLOROPHENYL~PHENYLETHER 10
2-CHLOROISOPROPYL)ETHER 10 ND FLUCRENE 10
ETHYLPHENOL 10 ND 4-NITROANILINE 50
TROSO-DI-n-FPROPYLAMINE 10 ND 4,56-DINITRO 2~METHYLPHENOL 50
CHLOROETHANE 10 ND N-NITROSODIFHENYLAMINE(1) 10
ROBENZENE 10 ND 4-BROMOPHENYL~PHENYLETHER 10
HORONE 10 ND HEXACHLOROBENZENE 10
TROPHENOL 10 ND PENTACHLOROPHENOL 10
~DIMETHYLPHENOL 10 ND PHENANTHRENE 10
0IC ACID 50 ND ANTHRACENE 10
2-CHLOROETHOXY )METHANE 10 ND DI~N-BUTYLPHTHALATE 10
DICHLOROPHENOL 10 ND FLUORANTHENE 10
+3-TRICHLOROBENZENE 10 ND PYRENE 10
THALENE 10 ND BUTYLBENZYLPHTHALATE 10
LOROANILINE 10 ND 543-DICHLOROBENZIDINE 20
CHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10
LORO~-3-METHYLFHENCL 10 ND BIS(Z2-ETHYLHEXYL)PHTHALATE 10
THYLNAPHTHALENE 10 ND CHRYSENE 10
CHLOROCYCLOPENTADIENE 10 ND DI-N-QOCTYL PHTHALATE i0
+6=-TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10
+ 9=TRICHLOROPHENOL 30 ND BENZO(K)FLUORANTHENE 10
HLORONAPHTHALENE 10 ND BENZO(A)PYRENE 10
ITROANILINE 30 ND INDENO(1,2,3-CD)PYRENE 10
ETHYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10
NAPHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10
NITROANILINE : S0 ND
8A/QC SURROGATE RECOVERIES
TROBENZENE-dS(35-114) 78% 2-FLUOROBIPHENYL(43-114) 75% TERPHENYL-d14
NOL-d5 {10-94) 2% 2-FLUOROPHENOL (21-100) 34%

& MOORE
BORMAN DRIVE, SUITE 340

: DAVID PURINGTON

NOT DETECTED ABOVE QUANTITATION LIMIT
CONCENTRATION BELOW LIMIT OF QUANTITATION

ESTIMATED VALUE:

' REPORT:

DATE: 05-08-90

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURRQOGATE RECOVERY QUTSIDE OF GC LIMITS

2397.04B

SOUTHWEST LABORATOKY UF UKRLAMIUIVIA, 11vL.

1700 W. Albany . Suite "C” « Broken Arrow, Oklahoma 74012 « 918-251-2838

RESULTS
{ug/L)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(33-141)

2,4,46-TRIBROMOPHENOL ( 10-123)

Bl
30%



- SOUTHWEST LABORATORY OF OKLAHOMA, INC.

—I 1700 W. Albany . Suite "C” . Broken Amow, Oklahoma 74012 . 918-251-2858

LLIENT: DAMES & MQOORE REPORT: 397.03M
11701 BORMAN DRIVE, SUITE 240

ST. LOUIS, MO 62146 DATE: 03-07-90
ATTN: DAVID PURINGTON

SWLO # 2397.0S

DATE SUBMITTED: 04-18-90 '
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MWLiO4

-
_. SAMPLE MATRIX: WATER
L= |
L |

DET. DATE METHOD
*PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
lTAL CYANIDE 0,01 mg/L ND 04=27-90 SMm 412D
_'JTAL METALS
ARSENIC 10.0 ug/L ND 05-02-90 EPA 206.2
AD .0 ug/L ND 05-01-%90 EPA 239.2
:ERCURY 0.2 ug/L ND 04-25-9Q EPA 245.1
LENIUM 5.0 ug/L ND 0S5=-02-90 EPA 270.2
HALL IUM 10.0 ug/L ND 05=-01-90 EPA 279.2
ITIMONY 20.0 ug/L  ND 04-25-90 EPA 200.7
RYLLIUM 5.0 ug/L ND 04-25-90 EPA 200.7
CADMIUM 5.0 ug/L  ND - 04-25-90 EPA 200.7
ROMIUM 5.0 ug/L ND 04-25-90 EFA 200.7
FPER 10.0 ug/L 171 04-25-90 EPA 200.7
ICKEL 10.0 ug/L ND 04-25-90 EFPA 200.7
BILVER 10.0 ug/L ND 04-25-90 EPA 200.7
iINC 10.0 ug/L 40.7 04-25-90 EPA 200.7
—
IF’A = HEPAL0D0/4-79-020, MARCH 1985
D = NOT DETECTED ABOVE QUANTITATION LIMIT
. SM = STANDARD METHOD, 16TH EDITION

-

1
Il
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ESTIMATED VALUE:

SOUTHWEST LABURA1UKY Ur UNRLAIIUIVIA, LY.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER
SWLO # 2397.03

DATE SUBMITTED: 04-18-90
DATE EXTRACTED: 04-27-90
DATE ANALYZED: 03-03-90

REPORT: 2397.03H

DATE:s 05-08-90

METHOD REFERENCE: SwW8446-8150, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MW104

RESULTS REPORTED IN ug/L OR Parts Per Billion

DET.
HERBICIDES LIMIT RESULTS
2,4-D 1.0 ND
2,4,5-TP (SILVEX) 0.2 ND
GA/GC_SURROGATE RECOVERY
2,4,5-T (10-98) 79.6%

NOT DETECTED ABOVE QUANTITATION LIMIT
CONCENTRATION BELOW LIMIT OF QUANTITATICN

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY QUTSIDE OF QC LIMITS
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany .+ Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

: DAMES & MOCRE REPORT: 2397.05P
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43146 DATE: 035-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.039

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90

DATE ANALYZED : 035-02-90 '
METHOD REFERENCE: SW844-8080, EPA METHODOLOGY

SAMPLE ID: nwio4

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB'S DETECTION LINIT RESULTS
ALPHA=BHC 0.05 ND
BETA~BHC 0.05 ND
DELTA-BHC 0.05 ND
GAMMA=BHC (L INDANE) 0.08 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.05 ND
HEPTACHLOR EPOXIDE 0.05 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA=-CHLORDANE 0.5 ND
GAMMA=CHLORDANE 0.5 ND
TOXAPHENE 1.0 ND
AROCHLOR-1016 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 0.3 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1254 1.0 ND
AROCHLOR-1260 1.0 ND

gA/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-154) 54%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

X = SURROGATE RECOVERY QUTSIDE QF QC LIMITS



I SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany' s Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

TIENT: DAMES & MOORE REPORT: 2397.05V
‘i 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63144 DATE: 05-08-90

ATTN: DAVID PURINGTON

" SAMPLE MATRIX: WATER

SWLO # 2397.05

DATE SUBMITTED: 04-18-90

DATE ANALYZED : 04-18-50

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MW104

'

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

»

- DET. DET.
ATILES LIMIT RESULTS  VOLATILES LIMIT RESULTS
leROHETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE S ND
~~QMOME THANE 10 ND 1,2-DICHLOROPROPANE 5 ND
v crLoRrIDE 10 ND TRANS-1,3-DICHLORGPROPENE 5 ND
CMLOROE THANE 10 ND TRICHLOROETHENE 5 ND
METHYLENE CHLORIDE 5 1 JB  DIBROMOCHLOROMETHANE 5 ND
TONE 10 5 JB 1,1,2-TRICHL.ORDETHANE 5 ND
BON DISULFIDE 5 ND BENZENE 5 ND
1,1-DICHLOROETHENE 5 ND CIS-1,3-DICHLOROPROPENE 5 ND
““gai ~-DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 10 ND
iusq ,2-DICHLOROETHENE 5 ND BROMOF QRN 5 ND
OROFORM 5 ND 2-HEXANONE 10 ND
4 2-D ICHLOROE THANE 5 ND 4-METHYL~2-PENTANONE 10 ND
jﬁUTANONE 10 ND TETRACHLOROETHENE 5 ND
1,1-TRICHLOROETHANE 5 ND TOLUENE 5 ND
_CARBON TETRACHLORIDE 5 ND CHLOROBENZENE 5 ND
YL ACETATE 10 ND ETHYLBENZENE 3 ND
OMODICHLOROME THANE 5 ND STYRENE 5 ND
- TOTAL XYLENES 5 ND
] QA/8C_SURROGATE RECOVERIES

-TiLUENE-dB(BB-IIO) 103% BROMOFLUGCROBENZENE(86-113) 95% 1,2-DICHLOROETHANE-d4(746-114) 104%
ND = NOT DETECTED ABOVE QUANTITATION LIMIT
i ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY OUTSIDE OF QC LIMITS

- .



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

% MOORE

BORMAN DRIVE, SUITE 340
-0UIS, MO 43146

DAVID PURINGTON

E MATRIX: WATER
H 2397.05

D REF.:
o
-E

SW846-8270, EPA METHODOLOGY

o .

'EBCT: 19943 - 002; FORD EARTH CITY
ID: MW104
! DET. RESULTS
“~DOLATILES LIMIT (uq/L)
'?IIL 10 ND
;M _CHLOROETHYL)ETHER 10 ND
-OROPHENOL 10 ND
1CHLOROBENZENE 10 ND
ICHLOROBENZENE 10 ND
“~YL ALCOHOL 10 ND
1CHLOROBENZENE 10 ND
‘HYLF‘HENOL 10 ND
322-CHLOROISOPROPYL)ETHER 10 ND
THYLPHENOL 10 ND
'inosc DI-n-FROPYLAMINE 10 ND
HLOROETHANE 10 ND
BENZENE 10 ND
iORONE 10 ND
P ROPHENOL 10 ND
-2~DIMETHYLPHENOL 10 ND
PIC ACID 50 ND
*-cmoaosmomnsmaus 10 ND
4=DICHLOROFPHENOL 10 ND
4-TRICHLOROBENZENE 10 ND
iHALENE 10 ND
OROANILINE 10 ND
Ne=CHLOROBUTADIENE 10 ND
tORO—B-METHYLPHENOL 10 ND
HYLNAPHTHALENE 10 ND
X&CHLOROCYCLOPENTADIENE 10 ND
-TRICHLOROPHENOL 10 ND
5-TRICHLOROPHENOL 50 ND
DRONAPHTHALENE 10 ND
iTROANILINE 50 ND
THYLPHTHALATE 10 ND
APHTHYLENE 10 ND
iTROANILINE 50 ND
iiOBENZENE -d5(35-114) 80% 2-FLUOROBIPHENYL(43-114)
OL-d3 (10-94)  48% 2-FLUOROPHENOL
>i NOT DETECTED ABOVE QUANTITATION LIMIT

. —F ESTIMATED VALUE:

—

- SURROGATE RECOVERY QUTSIDE OF QC LIMITS

i REPORT:

DATE: 05-08-90

DATE SUBMITTED:
DATE EXTRACTED:
DATE ANALYZED :

SEMIVOLATILES

ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL-PHENYLETHER
FLUORENE

4-NITROANILINE
4,6-DINITRO Z2-METHYLPHENOL
N~NITROSODIPHENYLARINE(1)
4-BROMOPHENYL~-PHENYLETHER
HEXACHLOROBENZENE
PENTACHLOROPHENGCL
PHENANTHRENE

ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUORANTHENE

PYRENE
BUTYLBENZYLPHTHALATE
3+3-DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
BIS(Z2-ETHYLHEXYL)PHTHALATE
CHRYSENE

DI-N-OCTYL PHTHALATE
BENZO(B)FLUOCRANTHENE
BENZO(K)FLUORANTHENE
BENZO(A)PYRENE
INDENO(1,2,3-CD)PYRENE
DIBENZ(A,H)ANTHRACENE
BENZO(G,H,I)PERYLENE

@A/8C SURROGATE RECOVERIES

75%

32%

(21-100)

CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

2397.05B

1700 W. Albany” . Suite "C" « Broken Armow, Oklahoma 74012 . 918-251-2858

04-18~90
04-19-90
04-24-90

DET.

LINIT

10
50
50
10
10
10
10
10
10
30
S0
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
19
10

TERPHENYL~d14
2,4,46-TRIBROMOPHENOL(10-12

RESULTS
{ug/Lt)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(33-141)

3)

73%
407



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Alban;’ « Suite "C" « Broken Amow, Oklahoma 74012 « 918-251-2858

IENT: DAMES & MOORE REPORT: 2397.06V
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43144 DATE: 05-08-90
ATTN: DAVID PURINGTON

SULO # 2397.06

DATE SUBMITTED: 04-18-%0 '
DATE ANALYZED : 04-18-90

METHOD REFERENCE: SW844-8240, EPA METHODOLOGY

PROJECT: 19943 - 0023 FORD EARTH CITY

SAMPLE ID: TR-2

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

-' SAMPLE MATRIX: WATER

. DET. DET.
OLATILES LINIT RESULTS  VOLATILES LINIT RESULTS
CHLORGMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE & ND
~BEROMOME THANE 10 ND 1,2-DICHLORGPROPANE 5 ND
"]lINYL CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE 5 ND
HLORQETHANE 10 ND TRICHLOROETHENE s ND
_p[ETHYLENE CHLORIDE 5 18 B DIBROMOCHLOROMETHANE 5 ND
ic:—:rows 10 2 38 1,1,2-TRICHLOROETHANE 5 ND
ARBON DISULFIDE 5 ND BENZENE 5 ND
1,1-DICHLOROETHENE ] ND CIS-1,3-DICHLOROPROPENE S ND
~“§ , 1-DICHLOROETHANE 5 ND 2-CHLOROETHYLYINYLETHER 10 ND
RANS-1,2-DICHLORGETHENE 5 ND BROMOFORM 5 ND
CHLOROFORNM 5 ND 2-HEXANONE 10 ND
gl » 2-DICHLOROE THANE 5 ND 4-METHYL~2-PENTANONE 10 ND
E-BUTANONE 10 ND TETRACHLORGE THENE 5 ND
- M1,1,1-TRICHLORGE THANE 5 ND TOLUENE 5 ND
CARBON TETRACHLORIDE S ND CHLORGBENZENE S ND
PV INYL ACETATE 10 ND ETHYLBENZENE 5 ND
ROMODICHLOROMETHANE 5 ND STYRENE S ND
TOTAL XYLENES 5 ND
] @A/0C_SURROGATE RECOVERIES

_ITDLUENE-dB(BS—IIO) 104 BROMOFLUOROBENZENE(86-1135) 97% 1,2-DICHLOROETHANE-d4(76-114) 106%

ND
]J
B
b 4

NOT DETECTED ABGVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

ANALYTICAL REPORT

?J ﬁ_l *._1-!:

S & MOCRE REPORT: G2704
701 Borman Drive '

Louis. Missouri 83149
REPORT DATE: 05/03/90

;LO IDENTIFICATION

—

m'MI?LE NO.: 2397.01 - 2387.06

m/

TE RECEIVED: 04/18/90

-

1

QA/QC
DESCRIPTION PARAMETER RESULTS
ETHOD BLANK 05/01/S0 LEAD <3 ug/L
THOD BLANK 05/01/90 THALLIUM <10 ug/L
LANK SPIKE 05/01/90 LEAD 297% RECOVERY
LANK SPIKE 05/01/90 LEAD 98% RECOVERY
_BLANK SPIKE 05/01/%0 THALLIUM 98% RECOVERY
ILANK SPIKE 05/01/80 THALLIUM 95% RECOVERY

1

1
"I
I
1
1
1



SOUTHWEST LABORATORY OF OKLAHOMA,

INC.

™ 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

1LIENT= DAMES & MOCRE REPORT: G2704.2
11701 BORMAN DRIVE, SUITE 340
] ST. LOUIS, MO 63146 DATE: 05-08-90
-I ATTN: DAVID PURINGTON
. SAMPLE MATRIX: WATER '
SWLO # 2397.03 (MS/MSD)
:' SAMPLE ID: MW108 (MS/MSD)
LJI HERBICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS
MS
SPIKE ADDED AMT. FOUND AMT. FOUND PERCENT
: (ug/L) SMP. (ug/L) MS (ug/L) RECOVERY
%M-D 166.7 0 129.5 77.7
,4,5-TF (SILVEX) 16.7 o) 14.8 88.6
-4i MSD
AMT. FOUND PERCENT RECOVERY PERCENT
MSD (ug/L) RECOVERY DIFFERENCE
4-D 124.8 74.9 2.7
4,5 85.6 3.4

2,
}’, s 5=TP (SILVEX) 14.3
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SOUTHWEST LABORATORY OF OKLAHUMA,

| §) L ON

1700 W. Albany « Suite "C" . Broken Amow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE -

11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 63146
ATTN: DAVID PURINGTON

SAMPLE MATRIX:
SWLO # METHOD BLANK
DATE SUBMITTED:
DATE EXTRACTED:
DATE ANALYZED :
METHOD REFERENCE:
SAMPLE ID: BLANK

WATER

04-18-90
04-19-%0
05-02-%0

SWe44-8080, EPA METHODOLOGY

REPORT:

DATE:

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB'S

ALPHA-BHC
BETA~BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR

ALDRIN

HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN

4,4-DDE

ENDRIN

ENDOSULFAN II
4,4-DDD
ENDOSULFAN SULFATE
4,4-DDT
METHOXYCHLOR
ENDRIN KETONE
ALPHA-CHLORDANE
GAMMA-CHLORDANE
TOXAPHENE
AROCHLOR-1014
AROCHLOR-1221
ARCCHLOR-1232
AROCHLOR-1242
AROCHLOR-1248
AROCHLOR-1234
AROCHLOR~1260

DETECTION LIMIT

0.05
0.05
0.05
0.05
0.03
0.035
0.03

OOUU’IUIMUIOUUHMHHHHH*‘MS

“* I, OO0OO0OOOH OO O0OO0OOO0OO0OO0OO0O0OOO

8A/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-134)
ND = NOT DETECTED ABOVE QUANTITATION LIMIT
J = ESTIMATED VALUE:
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
X = SURROGATE RECOVERY QUTSIDE OF QC LIMITS

95%

G2704.3

035-08-90

RESULTS

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

CONCENTRATION BELOW LIMIT OF QUANTITATION



IENT:

DUU LAAVYYLAD A ALALINJTIANSA L \JAVNA \Ja \I.I-L.n_uu.-.v;v“.n, b VW

1700 W. Alban)f o Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOQRE
11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 63146

ATTN:

SAMPLE MATRIX:
SWLO # 2397.01 (MS/MSD)
DATE SUBMITTED:

1
i s
1
i
!

DAVE PURINGTON

WATER

19943 - 002;

04-18-~-90

FORD EARTH CITY
MW110 (MS/MSD)

REPORT:

DATE:

PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS

G2704.4

05-08-50

MS
SPIKE ADDED AMT. FOUND (SAMPLE) AMT. FOUND (MS) PERCENT
(ug/L) (ug/L) (ug/L) RECOVERY
'AMMA -BHC 0.40 0 0.45 112.5%
EPTACHLOR 0.40 o} 0.44 110.0%
LDRIN 0.40 0 0.43 107.5%
IELDRIN 1.00 0 1.20 120.0%
~ENDRIN 1.00 0 1.20 130.0%
,4°=-DDT 1.00 0 1.30 130.0%
] MSD RELATIVE
AMT. FOUND (MSD) PERCENT PERCENT
i (ug/L) RECOVERY DIFFERENCE
AMMA-BHC 0,40 100.0% 11.8%
IEPTACHLDR 0.41 102.5% 7.1%%
LDRIN 0.38 95.0% 12.3%
IELDRIN 1.10 110,0% 8.7%
NDRIN 1.10 110.0% 16.7%
+4°-DDT 1.20 120.0%" 8.0%

[
I
[
1




N SOUTHWEST LABORATORY OF OKLAHOMA, INC.

J
—l 1700 w. A/bany Suite "C” « Broken Arow, Oklahoma 74012 « 918-251-2858
ENT: DAMES & MOORE REPORT: G2704.3
‘i 11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 435146 . DATE: 035-08-90
ATTN: DAUID PURINGTON

l SAMPLE MATRIX: WATER
SWLO # METHOD BLANK

DATE ANALYZED : 04~18-90

-4

METHOD REFERENCE: SW844-8240, EPA METHODOLOGY '
PROJECT: 19943 - 002; FORD EARTH CITY
SAMPLE ID: PMETHOD BLANK

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

;i' DET. DET.
WBLATILES LINIT RESULTS VOLATILES LIMIT RESULTS
LOROMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE S ND
QMOMETHANE 10 ND +2~DICHLGROPROPANE 3 ND
VINYL CHLORIDE 10 ND TRANS-1,3~DICHLOROPROPENE 3 ND
LOROETHANE 10 ND TRICHLOROETHENE S ND
THYLENE CHLORIDE 3 10 DIBROMOCHLOROMETHANE 3 ND
ETONE 10 3 J 1,1,2-TRICHLORQETHANE 5 ND
$ARBON DISULFIDE 3 ND RENZENE 3 ND
11 -DICHLOROETHENE 3 ND CIS-1,3-DICHLOROPROPENE S ND
1-DICHLOROETHANE S ND 2-CHLOROETHYLVINYLETHER 10 ND
TRANS-1,2-DICHLOROETHENE 5 ND BROMOFORM S ND
LOROFORN 3 ND 2-HEXANONE 10 ND
,2-DICHLOROETHANE 3 ND 4-METHYL~2~-PENTANONE 10 ND
2-BUTANGCNE 10 ND TETRACHLOROETHENE 5 ND
s 1, 1-TRICHLOROETHANE S ND TOLUENE 3 ND
ARBON TETRACHKLORIDE 3 ND CHLOROBENZENE S ND
INYL ACETATE 10 ND ETHYLBENZENE 3 ND
5 ND STYRENE 5 ND
TOTAL XYLENES 5 ND

8A/QC SURROGATE RECOVERIES
OLUENE- d8(88 -110) 100% BROMOFLUCROBENZENE(86-113) 86% 1,2-DICHLOROETHANE-d4(76-114) 93%

iROHODICHLORONETHANE

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

in
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ATTN:

PROJECT:
SAMPLE ID:

a..i. ‘o ‘mb e illi -

_IQ.LM_LLEE

™ CHLORGMETHANE
_JIROMOME THANE
INYL CHLORIDE
4 CHLOROETHANE
ETHYLENE CHLORIDE
"csmus
CARBON DISULFIDE
{ {-DICHLOROETHENE
i,l-DICHLOROETHANE

RANS-1,2-DICHLOROETHENE

™ CHLOROFORM

B ,2-DICHLOROETHANE
~-BUTANGNE

mal,1,1-TRICHLOROETHANE
ARBON TETRACHLORIDE

{INYL ACETATE

o BROMODICHLORGMETHANE

OLUENE-d8(88-110)

D
ESTIMATED VALUE:

» o4 Z

[
[
[
I
i

DAMES & MOGCRE
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146

DU U 1E0YviLol .'MDUMJ. WVANL UL VLML U ARAANS LT AL Ay
1700 W. Albany o Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

REPORT: G2704.6

DATE: 035-08-70

dd Ve

SAMPLE MATRIX:
SWLO # METHOD BLANK
DATE ANALYZED
METHOD REFERENCE:
19943 - 002;
METHOD BLANK

99%

DAVID PURINGTON

WATER

:  04-20-90
5W844-8240, EPA METHODOLOGY
FORD EARTH CITY

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

DET.

LIMIT RESULTS  VOLATILES

10 ND 1,1,2,2-TETRACHLORGETHANE
10 ND 1,2-DICHLGROPROPANE

10 ND TRANS-1,3-DICHLOROFROPENE
10 ND TRICHLOROETHENE

] 4 J DIBROMOCHLOROMETHANE

10 4 J 1,1,2-TRICHLOROETHANE

3 ND BENZENE

3 ND CIS-1,3-DICHLOROFROPENE

S ND 2-CHLOROETHYLVINYLETHER

S ND BROMOFORM

3 ND 2-HEXANONE

5 ND 4-METHYL-2-PENTANONE

10 ND TETRACHLOROETHENE

] ND TOLUENE

S ND CHLOROBENZENE

10 ND ETHYLBENZENE

3 ND STYRENE

TOTAL XYLENES

DET.
LINIT

[=]

AU A AU A T
(e N o

84/G8C SURROGATE RECOVERIES

BROMOFLUOROBENZENE (B6-115) 94%

NOT DETECTED ABOVE QUANTITATION LIMIT

CONCENTRATION BELOW LIMIT OF QUANTITATION

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY OUTSIDE OF QC LIMITS

RESULTS

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1,2-DICHLOROETHANE~d4(76~114)

97%




1

—~  SOUTHWEST LABURALTUKY UF UKLAMUVA,
1700 W. Albany Suite "C” . Broken Arrow, Oklahoma 74012 + 918-251-2858

DAMES % MOORE REPQRT: G2704.7
11701 BORMAN DRIVE, SUITE 340 '
ST. LOUIS, MO 643146 DATE: 05-08-90

ATTN: DAVE PURINGTON

SAMPLE MATRIX: WATER
SWLO # 2397.05 (MS/MSD)
DATE SUBMITTED: 04-18-90
SAMPLE ID: MW104 (MS/MSD)

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLIQAIE_BEQQ_EEI

.il
1
3
1
1
i

1IN,

SPIKE SAMPLE NS ns ac
ADDED CONCENTRATION CONCENTRATION  PERCENT LINITS
OUND (uq/L) (ug/L) (ug/L) RECOVERY  RECOVERY
-DICHLOROETHENE 50 0 sg 116 b1 - 145
CHLOROETHENE 50 0 54 108 71 - 120
ZENE 50 0 60 120 76 - 127
TOLUENE 50 0 57 114 76 - 125
iOROBENZENE 50 0 54 108 75 - 130
] SPIKE MSD MSD
ADDED CONCENTRATION  PERCENT PERCENT @C LIMITS
QMPOUND (ug/L) (ug/L) RECOVERY RPD RPD _ REC.
-DICHLOROETHENE 50 56 102 4 14 61 - 145
TRICHLOROETHENE 50 54 108 0 14 71 - 120
NZENE 50 37 114 L) 11 76 - 127
UENE 50 56 112 2 13 76 - 125
CM OROBENZENE 50 54 108 0 13 75 - 130
1LUES OUTSIDE OF QC LIMITS



- SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C” . Broken Arrow, Oklaitoma 74012 « 918-251-2858

% MOORE : REPORT: 62704.8
78 BORMAN DRIVE, SUITE 340
—Louls, MO 63144 DATE: 05-08-90

DAVID PURINGTON

£ MATRIX: WATER

# METHOD BLANK DATE EXTRACTED: 04-19-90
8D REF.: SW844-8270, EPA METHODOLOGY DATE ANALYZED : 04-23-50
r8cT: 19943 - 002; FORD EARTH CITY

=LE ID: METHOD BLANK

DET. RESULTS DET. RESULTS
LIMIT (ug/L) SEMIVOLATILES LIMIT (uq/L)
Iy ' 10 ND ACENAPHTHENE 10 ND
5 M-CHLOROETHYL)ETHER 10 ND 2,4-DINITROPHENOL 50 ND
iILOROPHENOL 10 ND 4-NITROPHENOL 50 ND
B ICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
ICHLOROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
=YL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
aD I CHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND
;liHYLPHENOL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND
2-CHLOROISOFROPYL)ETHER 10 ND FLUORENE 10 ND
[THYLPHENGOL 10 ND 4-NITROANILINE 50 ND
-i[ROSD-DI-n-PRDPYLAHINE 10 ND 4,6~-DINITRO 2-METHYLPHENOL 50 ND
XMEHLOROE THANE 10 ND N-NITROSODIFHENYLAMINE (1) 10 ND
“TOBENZENE 10 ND 4-BROMOPHENYL-PHENYLETHER 10 ND
ORONE 10 ND HEXACHLOROBENZENE 10 ND
NIFROFHENOL 10 ND PENTACHLOROFHENOL 10 ND
A«DIMETHYLPHENOL 10 ND PHENANTHRENE 10 ND
:0IC ACID 50 ND ANTHRACENE 10 ND
ZSIE-CHLOROETHOXY)METHANE 10 ND DI-N-BUTYLPHTHALATE 10 ND
. %D ICHLOROPHENOL 10 ND FLUORANTHENE 10 ND
4-TRICHLOROBENZENE 10 ND PYRENE 10 ND
HALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
ORDANILINE 10 ND 3,3-DICHLORCBENZIDINE 20 ND
TMACHLOROBUTADIENE : 10 ND BENZO (A)ANTHRACENE 10 ND
ORO-3-METHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 12
HYLNAPHTHALENE 10 ND CHRYSENE 10 ND
.XBCHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
L4-TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
f—TRICHLOROPHENOL 50 ND BENZO(K)FLUORANTHENE 10 ND
ORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
"I TROANILINE 50 ND INDENO(1,2,3~CD)PYRENE 10 ND
iHYLPHTHALATE 10 ND DIBENZ (A,H)ANTHRACENE 10 ND
PHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
-ALTTROANIL INE 50 ND

o 8A/8C SURROGATE RECOVERIES

.!OBENZENE-dS('JS-ll‘}) 78% 2-FLUOROBIPHENYL(43-116) 69% TERPHENYL-d14 (33-141) 94%
OL-d$ (10-94) 8€% 2-FLUOROPHENOL (21-100) 69% 2,4,4-TRIBROMOPHENOL(10-123) 814

=

5' NOT DETECTED ABOVE QUANTITATION LIMIT

. _= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
§ ANALYTE DETECTED IN HLANK AS WELL AS SAMPLE

-' SURROGATE RECOVERY QUTSIDE OF QC LIRMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" . Broken Arrow, Oklahoma 74012 . 918-251-2858

i & MOORE ) REFORT: G2704.9
L BORMAN DRIVE, SUITE 340
LOUIS, MO 63146 DATE: 05-08-90
%: DAVID PURINGTON
~SPLE MATRIX: WATER
# METHOD BLANK DATE EXTRACTED: 04-24-90
*DD REF.: SW846-8270, EPA METHODOLOGY DATE ANALYZED : 04-25-90
ROPECT: 19943 - 002; FORD EARTH CITY
PLE ID: METHOD BLANK
DET. RESULTS DET. RESULTS
JIVOLATILES LINIT (ug/L) SEMIVOLATILES LIMIT (ug/L)
oL 10 ND ACENAPHTHENE 10 ND
2-CHLORDETHYL)ETHER 10 ND 2,4-DINITROPHENOL 50 ND
HLOROPHENOL 10 ND 4-NITROPHENOL 50 ND
DICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
DICHLOROBENZENE 10 ND 2,9-DINITROTOLUENE 10 ND
ZYL ALCOHOL ‘ 10 ND 2,6-DINITROTOLUENE 10 ND
DICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND
THYLPHENCL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND
125 (2-CHLOROISOPROPYL)ETHER 10 ND FLUORENE 10 ND
THYLPHENOL 10 ND 4-NITROANILINE 30 ND
T4EITROS0-DI-n~FROPYLAMINE 10 ND 4,6-DINITRO. 2-METHYLPHENOL 50 ND
1EYACHLOROETHANE 10 ND N-NITROSODIPHENYLAMINE(1) 10 ND
ROBENZENE 10 ND 4-BROMOPHENYL-PHENYLETHER 10 ND
<SP HORONE 10 ND HEXACHLOROBENZENE 10 ND
ISl TROFPHENOL 10 ND PENTACHLOROPHENOCL 10 ND
~DIMETHYLPHENOL 10 ND PHENANTHRENE 10 ND
ZOIC ACID 50 ND ANTHRACENE _ 10 ND
(”-CHLOROETHOXY)NETHANE 10 ND DI-N-BUTYLPHTHALATE 10 ND
4-DICHLOROPHENOL 10 ND FLUGRANTHENE 10 ND
2+ 8-TRICHLOROBENZENE 10 ND PYRENE : 10 ND
HTHALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
HLOROANILINE 10 ND 343-DICHLOROBENZIDINE 20 ND
ACHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
iHLORO-S-HETHYLPHENOL 10 ND BIS(Z2-ETHYLHEXYL)PHTHALATE 10 ND
ETHYLNAPHTHALENE 10 ND CHRYSENE 10 ND
KACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
»6=-TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
< S-TRICHLOROPHENOL S0 ND BENZO( K)FLUORANTHENE 10 ND
2=CHLORONAPHTHALENE 10 ND BENZO(A)PYRENE i0 ND
NITROANILINE S0 ND INDENO(1,2,3-CD)PYRENE 10 ND
ETHYLPHTHALATE 10 ND DIBENZ (A,H)ANTHRACENE 10 ND
NAPHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
iNITROANILINE 50 ND
8A/8C SURROGATE RECOVERIES
TROBENZENE-45(35-114) 60% 2-FLUDROBIPHENYL(43-116) 58% TERPHENYL-d14 (33-141) 80%
ENOL-d5 (10-94) 37% 2-FLUOROPHENOL (21~100) 41 2,4,4-TRIBROMOPHENOL(10-123) 634

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

[
[
1:
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SOULTHWEST LABOUOKATORY OF OKLAHOMA,
1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES &% MOORE

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43146

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER
SWLO # 2397.02 (MS/MSD)
DATE SUBRITTED: 04-18-90
DATE EXTRACTED: 04-19-90
DATE ANALYZED : 04-24-90

REPORT:

DATE:

METHOD REFERENCE: SW844-8270, EPA METHODOLOGY

PROJECT: 19943 - 002;
SAMPLE ID: MW102 (MS/MSD)

FORD EARTH CITY

G2704.1

05-08-90

0

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIXE DUPLICATE RECOVERY

INC.

) e BN | NN | BB/ BN mmR

SPIKE SAMPLE L[5 ns

ADDED CONCENTRATION CONCENTRATION  PERCENT LIMITS
POUND (ug/L) (ug/L) (ug/L) RECOVERY _ RECOVERY

NOL 200 0 115 58 26 - 90
CHLOROPHENOL 200 0 120 60 25 - 102
-DICHLOROBENZENE 100 0 47 47 28 - 104
ITROSC-9i-n-FROPYLAMINE 100 0 564 56 41 - 124

a2 44-TRICHLORORENZENE 100 0 48 48 38 - 107
HLORO-3-METHYLPHENOL 200 0 22 61 26 - 103
NAPHTHENE 100 0 78 78 31 - 137
ITROPHENOL 200 0 179 90% 11 - 114

-—4-DINITROTOLUENE 100 0 90 %0 28 - 89
iTACHLDROPHENOL 200 0 104 52 17 - 109
ENE 100 0 78 78 35 - 142

‘i SPIKE MSD MSD
ADDED CONCENTRATION PERCENT  PERCENT Qc LIMITS

—““HIPQUND (uq/Xg) (ug/Kq) RECOVERY RPD RPD __ RECOVERY
NOL 200 123 62 7 35 26 - 90
2=CHLOROPHENOL 200 116 S8 3 50 25 - 102
-DICHLOROBENZENE 100 76 76 12 27 28 - 104
ITROS0-di-n-PROPYLAMINE 100 50 50 11 38 41 - 124
1,2,4-TRICHLORORENZENE 100 70 70 3 23 38 - 107
HLORO-3-METHYLPHENOL 200 119 40 2 33 26 - 103
NAPHTHENE 100 77 77 | 19 31 - 137
ITROPHENOL 200 188 94% 4 50 11 - 114

-DINITROTOLUENE 100 86 86 4 47 28 - 89
TACHLOROPHENOL 200 117 58 11 47 17 - 109
ENE 100 79 79 1 36 35 - 142

'inLUEs OUTSIDE OF QC LIMITS
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: SOUTHWEST LABORATORY

OF OKLAHOMA, INC.

lay 2, 1990

Dave Furington

DaMES & MOORE

11701 Zorman Drive
St. Louis, MO 432145

Froject: garth City

Dear Mr. Purington:

Enclossd are the analytical resultz for vour zamples
recszived in cur laborztory cn April 1IZ., 1970, fcr the above-—

captioned project.

if, in your review, vzu should have any questions or razqguire
additional information, plzase call.

Eincerely,

%’Z‘/fj—ﬂ/

Randy Staggs
Froject Manager

RZ/1k

Enclesures

DAMES & MOORE
pmay 04 1820

ST. LOUIS. MISSOURI

1700 WEST ALBANY. SUITE C ® BROKEN ARROW, OK 74012
(918) 251-2858 » FAX (918) 251-2399
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. AIbany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

CLIENT: DAMES & MOORE REPORT: 2371.01iMT
11701 BORMAN DRIVE
ST. LOUIS, MISSOURI 63149 DATE: 05-03-90
L i‘ ATTN: DAVE PURINGTON
: SAMPLE MATRIX: SOIL ,
] SWLO # 2371.01
rl DATE SUBMITTED: 04-13-90
PROJECT: EARTH CITY
;I] SAMPLE ID: BKG
DET. DATE METHOD
- -, PARAMETER LIMIT UNIT RESULTS _ANALYZED  REFERENCE
ﬂ TOTAL CYANIDES 1.0 ug/Kg ND 04-27-90  SM 412D
l'\[ TOTAL METALS
ARSENIC 2.0 mg/kg 5.80 04=-25-90  SW 7060
= = LEAD 0.6 mg/kg 17.4 04-19-90 SW 7471
,_I] MERCURY 0.1 mg/kg ND 04-18-90 SW 7471
SELENIUM 0.4 mg/kg ND 04-24-90  SW 7740
. — THALLIUM 0.4 mg/kg ND 04-19-90  SW 7841
ANT IMONY 5.0 mg/kg 6.9 04-19-90  SW &0L0
' BERYLL IUM 1.0 mg/kg ND 04-19-50  SW 4010
i CADMIUM 1.0 mg/kg 1.1 04-19-90  SW 6010
=1 CHROMIUM 1.0 mg/kg 14.5 04-19-90  SW &010
) i.' COFFER 2.0 mg/kg 24.0 04~19-90  SW 6010
| NICKEL 2.0 mg/kg 18.0 04-19-90  SW 6010
l SILVER 2.0 mg/kg ND 04-19-90  SW 6010
l] ZINC 2.0 mg/kg 61.6 04-19-90  SW 6010
1
. _ ND = NOT DETECTED ABOVE QUANTITATION LIMIT
SW = TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SWE46,
I" THIRD EDITION, NOVEMEBER 1986
® SM = STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER,
e

L

e

—

16TH EDITION, 1985
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'SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

CLIENT: DAMES & MOORE. INC. , REFORT: 2371.017

11701 BORMAN DRIVE
ST. LOUIS, MO 63149 DATE: ©S5-0Z-90
ATTN: DAVID PURINGTON

SAMFLE MATRIX: SOIL '
SWLO # 2371.01

DATE SUBMITTED: 04-132-90

FROJECT: EARTH CITY

SAMFLE ID: BKG

4!_1-:1—1—1

DET. DATE DATE METHOD
SARAMETER LIMIT UNIT RESULTS EXTRACTED ANALYZED REFERENCE
ODTAL EXTRACTABLE HYDRDBCAREDONS
GASAOLINE 1.0 mg/Kqg ND 34-19-90 04~-20-90 GC/FID
D IESEL 1.0 mg/Kg ND 04-19-90 04-20-90 GC/FID
'EROSENE 1.0 mg/ kg ND . 04-19-50 04-20-90 GC/FID
F-4 1.0 mg/kg ND 04-19-90 04-20-50 GC/FID
i NAPTHA 1.0 mg/kg ND 04-19-90 04-20-90 GC/FID
 BUNKER C/#4& FUEL QIL 1.0 mg/lkg ND 04~-19-90 04-20-90 GC/FID
ISCELLANEQUS (1) 1.0 mg/ kg 14.3 04=-19-30 04-20-90 GC/FID
QA/QC SURROGATE RECOVERY
NAPHTHALENE 102%

[

(]
iwn i

ANALYSIS SHOWS MISCELLANEQOUS FEAKS WHICH CANNOT BE IDENTIFIED AS
ANY SPECIFIC PATTERN. THE RESPONSE FACTOR FOR DIESEL WAS USED.
NOT DETECTED ABOVE QUANTITATION LIMIT '

COMFOUND FOUND IN BLANK AS WELL AS SAMFPLE

ESTIMATED VALUE: CONCENTRATION EBELOW LIMIT OF QUANTITATION
UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE




SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858
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LIENT: DAMES & MOORE, INC. REFPORT: 2T71.01H
11701 BORMAN DRIVE .
ST. LOUIS, MO 63149 DATE: 05-03-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL '
SWLO # 2T71.01

DATE SUBMITTED: 04-13-90

DATE EXTRACTED: 04-27-%0

DATE ANALYZIED: 0S5=-02~-90

PROJECT: EARTH CITY

METHOD REFERENCE: SW846-8150, EPA METHODOLOGY

SAMPLE ID: BEKG

RESUILTS REFORTED IN ug/kg OR Farts Fer Billicn

DET.
~ERSBICIDES LIMIT UNIT RESULTS
.4-D 80,0 ug/¥kg ND
«4,5-TP (SILVEX) 10.0 ug/g ND

VN, N, W

l'] .QA/QC SURROGATE RECOVERY

2,4,5-T (10-98) 94.2%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

i
A
Wowounn
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C” « Broken Amow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE, INC. REFORT: 2371.01F
11701 BORIMAN DRIVE
ST. LOUIS, MO 63149 . DATE: 05-03-%0

ATTN: DAVID FURINGTON

SAMPLE MATRIX: SOIL

SWLO # 2371.01

DATE SUBMITTED: 04-13-90

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 035-02-90

METHOD REFERENCE: SW8464-8080, EPA METHODOLOGY

PROJECT: EARTH CITY ,
SAMFLE ID: BKG

RESULTS REPORTED IN ug/Kg OR Parts Fer Billion (PFR)

PESTICIDES/PCB'S DETECTION LIMIT RESULTS
ALPHA-BHC 17.2 ND
BETA-EHC 17.2 HD
GAMMA=-BHC (L INDANE) 17.2 ND
DELTA-EHC 17.2 ND
HEPTACHLOR 17.2 ND
ALDRIN 17.2 ND
HEPTACHLOR EFOXIDE 17.2 ND
ENDOSULFAN I 17.2 ND
4,4-DDE 17.2 ND
DIELDRIN 34.5 ND
ENDRIN 34,5 ND
ENDDSULFAN 11 34.5 ND
4,4-DDD 34.5 ND
ENDOSULFAN SULFATE 34.5 ND
4,4-DDT 34.5 ND
ENDRIN KETONE 34.5 ND
METHOXYCHLOR 172.4 ND .
ALPHA-CHLORDANE 172.4 ND
GAMMA-CHLORDANE 172.4 ND
TOXAFHENE S344.8 ND
AROCHLOR=~122 172.4 ND
AROCHLOR-1232 172.4 ND
AROCHLOR=~1242 172.4 ND
AROCHLOR=1016 ) 172.4 ND
AROCHLOR-~1248 172.4 ND
AROCHLOR-1254 344.8 ND
AROCHLOR=1260 344.8 ND

QA/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-150) 8o

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

¥ = SURRDGATE RECCVERY OUTSIDE OF QC LIMITS




SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

S & MOORE, INC.
1 BORMAN DRIVE

LOUIS, MO 643149

: DAVID PURINGTON

LE MATRIX: SOIL

# 2371.01
0D REF.:

JECT: EARTH CITY

LE ID: BKG

DET.

SWB46-8270, EPA METHODOLOGY

RESULTS
LIMNIT (uqg/Kg)

660
(2~CHLOROETHYL)ETHER 660
LOROFHENOL 640
DICHLOROBENZENE 440

.QDICHLOROBENZENE 660
ZYL ALCOHOL 660
-DICHLOROBENZENE 440
ETHYLFPHENOL 660
 (2-CHLOROISOPROFYL)ETHER 640
ETHYLFHENOL 660

—BRITROSO-DI-n~-PROPYLAMINE 660
ACHLOROETHANE 660
ROBENZENE 660
PHORONE 660

NI TROPHENOL 660

—==2_DIMETHYLPHENOL 640

lzo1c acIp 3200
(2-CHLOROETHOXY)METHANE 6640
-DICHLORQFHENCL 660
+4-TRICHLOROBENZENE 660
~@FHTHALENE 660
CHLOROANILINE 660
~*“YACHLOROBUTADIENE 660
HLORO-3-METHYLPHENOL 660
ETHYLNAPHTHALENE 660

—EXACHLOROCYCLOFENTADIENE 660
»6-TRICHLOROPHENOL 660
s S-TRICHLOROFHENOL 3200

_ MBCHLORONAPHTHALENE 660

_PITROANILINE 3200
NETHYLPHTHALATE 660
ENAPHTHYLENE 660

CSNITROANILINE 3200

]

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

REPORT: 2371.01B

DATE: 05-03-90

DATE SUBMITTED: 04-13-90
DATE EXTRACTED: 04-17-90
DATE ANALYZED : 04-26-90

DET.
SEMIVOLATILES LINIT
ACENAPHTHENE 660
2,4-DINITROPHENOL 3200
4-NITROFHENOL 3200
DIBENZOFURAN 660
2.4-DINITROTOLUENE 660
2,4-DINITROTOLUENE 660
DIETHYLPHTHALATE 660
4-CHLOROPHENYL-PHENYLETHER 660
FLUORENE 660
4-NITROANILINE 3200

4,46-DINITRO -2-METHYLPHENOL 3200
N-NITROSODIPHENYLAMINE(1) 6460
4-BROMOPHENYL-PHENYLETHER 6460

HEXACHLOROBENZENE 660
PENTACHLOROFHENOL 660
PHENANTHRENE 660
ANTHRACENE 660
DI-N-BUTYLPHTHALATE 660
FLUCRANTHENE 660
PYRENE 660
BUTYLBENZYLPHTHALATE 660
S5+3-DICHLOROBENZIDINE 132
BENZO(A)ANTHRACENE 660
BIS(Z-ETHYLHEXYL)PHTHALATE 660
CHRYSENE 660
DI-N-OCTYL FHTHALATE 660
BENZD(B)FLUORANTHENE 6460
BENZO(K)FLUORANTHENE 660
BENZO(A)PYRENE 660
INDENO(1,2,3-CD)PYRENE 640
DIBENZ (A,H)ANTHRACENE 660
BENZO(G,H,I)PERYLENE 640

TRONENZENE-dS(23-120) 73% 2-FLUOROEIPHENYL(J0-115)

iENQL~d5 (24-113) 85% Z-FLUORCFHENOL

-7
i

—

"

ELI L I |}

NOT DETECTED AEQOVE QUANTITATION LIMIT

(23-121)

@A/8C SURROGATE RECOVERIES

79%
697

TERPHENYL-d14

RESULTS
(ug/Kg)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(18-137)

2,4,46-TRIEROMOPHENOL (19-122

ESTIMATED VALUE: CONCENTRATION EELOW LIMIT OF QUANTITATION
ANALYTE DETECTZD IN BLANK AS WELL AS SAMFLE

JURROGATE RECOVERY OUTSIDE OF @C LIMITS

83%

88



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858
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NOT DETECTED ABOVE QUANTITATION LIMIT

i
—-iCLIENT: DAMES & MOORE REPORT: 2371.02MT
11701 BORMAN DRIVE
~ ST. LOUIS, MISSOURI 63149 DATE: 05-03-90
l ATTN: DAVE PURINGTON
SAMPLE MATRIX: SOIL
SWLO # 2371.02 '
- DATE SUBMITTED: 04-13-90
PROJECT: EARTH CITY
_.i SAMPLE ID: Sa
DET. DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED  REFERENCE
iTOTAL. CYANIDES 1.0 ug/kg ND 04-27-50  SM 412D
iTOTAL METALS
ARSENIC 2.0 mg/kg 5.60 04-25-50  SW 7060
LEAD 0.6 mg/kg 17.8 04-19-90  SW 7421
i MERCURY 0.1 mg/kg .0.18 04-18-90  SW 7471
SELENIUM 0.4 mg/kg ND 04-24-90  SW 7740
THALLIUM 0.4 mg/kg ND 04-19-90  SW 7841
ANT IMONY 6.0 mg/kg 6.7 04-19-%0  SW &010
BERYLLIUM 1.0 mg/kg ND 04-19-90  SW 6010
CADMIUM 1.0 mg/kg ND 04-19-90  SW 6010
CHROMIUM 1.0 mg/kg 13.1 04-19-90  SW 6010
i COPPER 2.0 mg/kg 23.0 04-19-50  SW 6010
NICKEL 2.0 mg/kg 16.3 04-19-%0  SW &010
SILVER 2.0 mg/kg ND 04-19-50  SW 6010
il ZINC 2.0 mg/kg 56.8 04-19-50  SW 6010

TEST METHODS FOR EVALUATING SOLID WASTE, EPA FUBLICATION #SW846,

THIRD EDITION, NOVEMBER 1986

STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER,

16TH EDITION, 1985
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arow, Oklahoma 74012 « 918-251-2858

4

-

LIENT: DAMES & MOORE, INC. REFPORT: 2371.02T

11701 BORMAN DRIVE

ST. LOUIS, MD 63149 DATE: 0QS-03-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL

SWLO # 2271.02 ’

DATE SUBMITTED: 04-17-90

PROJECT: EARTH CITY

SAMFLE ID: &S4
| DET. DATE DATE METHOD

erRAMETER LIMIT UNIT RESULTS EXTRACTED ANALYZED REFERENCE
(0TAL EXTRACTARLE HYDROCAREONS
ASOLINE 1.0 mg/kg ND 04-19-90 04-20-90 GC/FID
IESEL 1.0 mg/kg ND 04-19-30 04-20-90 GC/FID
ERDSENE 1.0 mg/ kg ND 04-19=-90 04-20-90 GC/FID
1.0 mg/ kg ND 04-19-90 04-20-90 GC/FID

AFTHA 1.0 mqg/¥.g ND 04-19-30 04-20-30 GC/FID
IJNKER C/#6 FUEL QIL 1.0 mg/kg ND 04-19-20 G4-20-90 GC/FID
ISCELLANZIUS (1) 1.0 mg/kg 6.7 04-19-90 04-20-90 GC/FID
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NAPHTHALENE 100%

= ANALYSIS SHOWS MISCELLANEQUS FEAKS WHICH CANNOT EE IDENTIFIED AS

ANY SFECIFIC PATTERN. THE RESFONSE FACTOR FOR DIESEL WAS USED.
NOT DETECTED ABOVE QUANTITATION LIMIT

COMFOUND FOUND IN BLANK AS WELL AS SAMFLE

ESTIMATED VALUE: CONCENTRATION RELOW LIMIT OF QUANTITATION
UNRELEZ TO QUANTITATE DUE TO MATRIX INTERFERENCE




SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

CLIENT: DAMES & MOCRE, INC. REPORT: 2371.02H
11701 BORMAN DRIVE
ST. LOUIS, MO &3149 DATE: 05-03-90

ATTN: DAVID FURINGTON

SAMPLE MATRIX: SOIL

SWLO # 2371.02

DATE SUBMITTED: 04-12-90

DATE EXTRACTED: 04-27-%0

DATE ANALYZED: 05~-02-90

PROJECT: EARTH CITY

METHOD REFERENCE: GSW846-8130, EFA METHODOLOGY
SAMFLE ID: ¢S4

RESULTS REPORTED IN ug/lkg OR Farts Fer Eillion

hth”h‘“h“h‘

3 DET.
__igRBICIDES LIMIT UNIT . RESULTS
a2 3 4—D 80,0 ug/kg ND
l,4,5—TP (SILVEX) 10.0 ug/kg ND
-i
i
' 0A/0C SURROGATE RECOVERY

2,4,5-T (10-98) 2.2%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

* W
wani



SOUTHWEST.LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C” « Broken Amow, Oklahoma 74012 . 918-251-2858

4

-

_lIENT: DAMES & MOORE, INC. REFORT: 2371.02P
11701 BORMAN DRIVE

ST. LOUIS, MO 43149 DATE: 05-03-90
ATTN: DAVID PURINGTON

r

A

SAMPLE MATRIX: SOIL

SWLD ¥ 2371.02

DATE SUBMITTED: 04-13-90

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 05-02-90

METHOD REFERENCE: SW844-8080, EFA METHODOLOGY
PROJECT: EARTH CITY

SAMPLE ID: S4

-

- RESULTS REFORTED IN ug/Kg OR Farts Fer Billion (FFB)
l PESTICIDES/PCB'S DETECTION LIMIT RESULTS
ALPHA-EHC 23.6 ND
l BETA-EHC 23.6 ND
- GAMMA=EHC (L INDANE) 23.6 ND
' DELTA-EHC 23.6 ND
__i HEPTACHLOR 23.6 ND
ALDRIN 23.4 ND
- HEFTACHLOR EFOXIDE 23.6 ND
i ENDOSULFAN I 23.6 ND
4,4-DDE 23.6 ND
DIELDRIN 47.2 ND
B ENDRIN 47.2 ND
l ENDOSULFAN 11 47,2 ND
4,4-DDD 47.2 ND
— ENDOSULFAN SULFATE 47.2 ND
' 4,4-DDT 47.2 ND
ENDRIN KETONE 47,2 ND
o METHOXYCHLOR 236.0 ND
' ALPHA-CHLORDANE 236.0 ND
GAMMA=-CHLORDANE 234.0 ND
TOXAPHENE 472.0 ND
- AROCHLOR-1221 236.0 ND
i AROCHLOR-1232 236.0 ND
AROCHLOR~1242 236.0 ND
e AROCHLOR-1016 236.0 ND
i ARDCHLOR-1248 236.0 ND
AROCHLOR-1254 472.0 ND
B ARDCHLOR-1240 472.0 ND
i QA/QC SURROGATE RECOVERIES
-—-I-- DIBUTYLCHLORENDATE (24-150)  88%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED YALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS 3AMFLE

SURROGATE RECOWERY OUTSIDE OF QC LIMITS
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1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

E. INC.

1 BORMAN DRIVE

0 643149
FURINGTON

X: SOIL

E
‘j 4 2371.02
0D REF.: SW844-8270, EPA METHODOLOGY
ECT: EARTH CITY
LE ID: S4
i DET. RESULTS
MIVOLATILES LIMIT (ug/Kg)
inm. 660 ND
S(2~CHLORDETHYL )ETHER 640 ND
LOROFHENOL 460 ND
ijDICHLDROBENZENE 640 ND
DICHLOROBENZENE 660 ND
iZYL ALCOMOL 660 ND
i-DICHLORDEENZENE 660 ND
ETHYLFHENOL 660 ND
r§(2-CHLOROISOFROFYL)ETHER 460 ND
ETHYLFHENOL 660 ND
—JITROSO-DI-n-FROFYLAMINE 660 ND
“XNACHLDOROETHANE 660 ND
- = ROBENZENE 660 ND
iF'HDRONE 660 ND
ITROFHENOL 660 ND
4-DIMETHLFHENOL 460 ND
Z0IC ACID 3200 140. J
(2-CHLOROETHOXY)METHANE 6640 ND
+3-DICHLOROFHENOL 660 ND
"= . 4-TRICHLORORENZENE 660 ND
"HTHALENE 660 ND
HLOROANILINE 660 ND
~EXACHLORORUTADIENE &40 ND
iHLOF\'D-B-HETHYLPHENOL 660 ND
ETHYLNAFHTHALENE 660 ND
F(ACHLORDCYCLDFENTADIENE 660 ND
+6~TRICHLOROPHENOL 660 ND
+ 3~TRICHLOROPHENOL 3200 ND
LHLDRONAPHTHALENE 660 ND
ITROANILINE 3200 ND
METHYLPHTHALATE 660 ND
ENAPHTHYLENE 660 ND
|..ixNITROANILINE 3200 ND

HENOL -d 5

iHwouwonou

ESTIMATED VALUE:

TROBENZENE-d5(23-120) 3% 2-FLUORORIPHENYL(30-113)

(24-113) 96n  2-FLUOROPHENOL

NOT DETZCTED ABOVE QUANTITATION LINMIT
ZONCENTRATION BELQW LIMIT OF QUANTITATION
ANALYTE DETECTED TH TILAMK AS WELL AS SAMFLE

SURKRCOATE RECOVER Y

MTSIDE OF @C LIMITS

' REFORT:

DATE: 03-03-90

DATE SUBMITTED:
DATE EXTRACTED:
DATE ANALYZED :

SEMIVOLATILES

ACENAPHTHENE
2.4-DINITROFHENOL
4-NITROPHENOL

DIBENZOFURAN
2,4~-DINITROTOLUENE
2,4~DINITROTOLUENE
DIETHYLFHTHALATE
4-CHLORCFHENYL-PHENYLETHER
FLUQRENE

4-NITROANILINE
4,6-DINITRO -2-METHYLPHENQOL
N-NITROSODIFHENYLAMINE (1)
4-BROMOFHENYL~PHENYLETHER
HEXACHLOROBENZENE
PENTACHLOROFHENCL
PHENANTHRENE

ANTHRACENE
DI-N-BUTYLPHTHALATE
FLUCRANTHENE

PYRENE
BUTYLBENZYLFHTHALATE
3+3-DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
BIS(Z-ETHYLHEXYL)PHTHALATE
CHRYSENE

DI-N-OCTYL PHTHALATE
BENZO(B)FLUORANTHENE

" BENZO(K)FLUORANTHENE

BENZO(A)FYRENE
INDEND(1,2,3-CD)PYRENE
DIBENZ(A,H)ANTHRACENE
BENZO(G,H,I)PERYLENE

88

(25-121) 8ox

2371.028

04-13-90
04-17-90
04-26-90

DET.
LINIT

660
3200
3200
660
660
660
660
660
660
3200
3200
660
660
660
660
660
6460
660
660
660
660
132
460
660
660
660
660
660
660
660
640
660

TERFHENYL-d14
2,4,4-TRIBROMOFHENOL (19-122) 103%

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

RESULTS

{ug/Kg)

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
40
ND
100
ND
30
S0
‘ND
ND
190
ND
ND
ND
ND
ND
ND
ND
ND

(18-137)

\]

J
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Amow, Oklahoma 74012 « 918-251-2858

()]
X
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1985

CLIENT: DAMES & MOORE REPORT: 2371.03MT

11701 BORMAN DRIVE

ST. LOUIS, MISSOURI 63149 DATE: 05-03-90

ATTN: DAVE PURINGTON

SAMPLE MATRIX: SOIL ,

SWLO # 2371.03

DATE SUBMITTED: 04~-13-90

PROJECT: EARTH CITY

SAMPLE ID: S3

DET. DATE METHQD

PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
TOTAL CYANIDES 1.0 ug/Kg ND 04-27-50  SM 412D
TOTAL METALS
ARSENIC 2.0 mg/kg 2.12 04-25-90 SW 70640
LEAD 0.6 mg/kg 12.4 04-~15-90 SW 7421
MERCURY 0.1 mg/kg - ND 04-18-90 SW 7471
SELENIUM 0.4 mg/kg ND 04-24-90 SW 7740
THALLIUM 0.4 mg/kg ND 04-19-90 SW 7841
ANT IMGNY 6.0 mq/kg ND 04-19-90  SW 6010
BERYLLIUM 1.0 mg/kg ND 04-15-90  SW 6010
CADMIUM 1.0 mg/kg ND 04-19-90  SW &010
CHROMIUM 1.0 mg/kg 5.5 04-19-90  SW &Q10
COPPER 2.0 mg/ kg 15.2 04-19-50  SW 6010
NICKEL 2.0 mg/kg 9.7 04-19-90  SW 6010
SILVER 2.0 mg/kg ND 04-19-90  SW 6010
ZINC 2.0 mg/kg I2.8 04-19-90  SW 6010
ga = NOT DETECTED ABCQVE QUANTITATION LIMIT

TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #Sw84s,
THIRD EDITION, NOVEMBER 1986

STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER,
16TH EDITION,



| SOUTHWEST.LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858
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'1ICLIENT: DAMES & MOORE, INC. REPORT: 2371.03T
11701 BORMAN DRIVE -
ST. LOUIS, MO 43149 DATE: 05-03-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL

SWLO # 2T71.03

DATE SUBMITTED: 04-13-90
FPROJECT: EARTH CITY
SAMPLE ID: &3

DET. DATE DATE METHOD
ARAMETER LIMIT UNIT RESULTS EXTRACTED _ANALYZED REFERENCE

N WL WL W

TOTAL EXTRACTARLE HYDROCAREONS

JGASDLINE 1.0 mg/kg ND 04-19-30 04-21-90 GC/FID
DIESzL 1.0 mg/k.g ND 04-19-30 04-21-90 GC/FID
KEROSENE 1.0 mg/Kg ND 04-19-%0 04-21-50 GC/FID
JP-4 1.0 mg/kg ND - 04-19-90 04-21-90 GC/FID

o NAFTHA L0 mg/lkg ND 04-19-90 04-21-20 GC/FID

TJBUNKER C/#6 FUEL OIL
MISCELLANEQUS (1)

) mg/Kg  ND 04-19-%0  04-21-90 GC/FID
L0 mg/kg  12.0 (4-19-90  04-21-90 GC/FID

el

-

GA/0C SURROGATE RECOVERY

NAPHTHALENE 1040%

ANALYSIS SHOWS MISCELLANEOUS FEAKS WHICH CANNOT EE IDENTIFIED AS
ANY SFECIFIC PATTERN. THE RESFONSE FACTOR FOR DIESEL WAS USED.
NOT DETECTED ABOVE QUANTITATION LIMIT

COMFOUND FOUND IN BLANK AS WELL AS SAMFLE

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
UNAELE TO QUANTITATE DUE TO MATRIX INTERFERENCE

Wz
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2838

DAMES &% MOORE, INC. REFORT: 23I71.03H
11701 BORMAN DRIVE
ST. LOUIS, MO 63149 DATE: 05-03-90

ATTN: DAVID FURINGTON

SAMFLE MATRIX: SOIL ,
SWLO # Z371.0%

DATE SUBMITTED: 04-17-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: QS5-02-90

PRCJIECT: EARTH CITY

METHOD REFERENCE: SWB846-8150, EFA METHODCLOGY

SAMFLE ID: SZ

RESULTS REFORTED IN uwg/kg OR Farts Fer Rillion

DET.
RBICIDES LIMIT UNIT RESULTS
4-D 80,0 ug/Kq ND
4,53-TF (SILVEX) 13,0 ug/ig ND

2
N

_ | !
. wea
o

nowoun

(o]

b

»n

B AR ¥

a

3A/3C SURROGATE RECOVERY

2,4,5-T (10-98) 91.9%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURRQGATE RECOVERY QUTSIDE OF QC LIMITS



1700 W. Albany  Suite "C" . Broken Arrow, Oklahoma 74012 « 918-251-2858

_h SOUTHWEST LABORATORY OF OKLAHOMA, INC.
c%sm: DAMES & MOORE, INC. REFORT: 2371.03P
- 11701 BORMAN DRIVE
ST. LOUIS, MO 63149 DATE: 05-03-90
: ATTN: DAVID PURINGTON '
SAMPLE MATRIX: SOIL
l SWLO # 2371.03
DATE SUBMITTED: 04-13-90
DATE EXTRACTED: 04-17-90
) DATE ANALYZED : 05-02-%0 '
METHOD REFERENCE: SW846-8080, EFA METHODOLOGY
PROJECT: EARTH CITY
_i GAMFLE ID: S3
i RESULTS REFORTED IN ug/Kg OR Parts Fer Billion (FFE)’
PESTICIDES/PCB’S DETECTION LINMIT RESULTS
ALFPHA-RHC . 19,0 ND
BETA-EHC 19.0 ND
GAMMA-EHC (L INDANE) 19.0 ND
DELTA-BHC 19.0 ND
HEFTACHLOR 19.0 - ND
ALDRIN 19.0 hD
- HEFTACHLOR EFOXIDE 19.0 ND
i ENDOSULFAN I 19.0 ND
4,4-DDE 19.0 ND
DIELDRIN 38.0 ND
ENDRIN 38.0 ND
ENDOSULFAN II 33.0 ND
4,4-DDD 38.0 ND
ENDOSULFAN SULFATE 38.0 ND
— 4,4-DDT 38.0 ND
ENDRIN KETONE 38.0 ND
2 METHOXYCHLOR 190.2 ND
ALPHA-CHLORDANE 190.2 ND
- GAMMA-CHLORDANE 190.2 ND
TOXAFHENE 380.5 ND
'i AROCHLOR-1221 190..2 ND
- AROCHLOR-1232 190.2 ND
AROCHLOR~1242 190.2 ND
: AROCHLOR-1016 190.2 ND
? AROCHLOR-1248 190.2 ND
. AROCHLOR-1254 380.5 ND
e AROCHLOR-1260 380.5 ND
{i GA/8C SURROGATE RECOVERIES
? DIBUTYLCHLORENDATE (24-150)  81%
f_ ND = NOT DETEZCTED ABOVE QUANTITATION LIMIT

J =

b’. ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN JLANK AS WELL AS SAMFLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS




1 SOUTHWEST LABUOKATOKY UF UKLAHUMA, 1INC.
1700 W. Albany « Suite "C" . Broken Arrow, Oklahoma 74012 . 918-251-2858

£S & MOORE, INC. ~ REPORT: 2371.03B
01 BORMAN DRIVE |

LOUIS, MO 63149 DATE: 05-03-90
N: DAVID PURINGTON

PLE MATRIX: SOIL DATE SUBMITTED: 04-13-90

0 # 2371.03 DATE EXTRACTED: 04-17-90
» ofHOD REF.: SW846-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90
| MOJECT: EARTH CITY

PLE ID: S3

DET. RESULTS DET.  RESULTS
LIMIT (ug/Kq) SEMIVOLATILES LIMIT (ug/Kq)
660 ND ACENAPHTHENE 660 ND
(2-CHLOROETHYL )ETHER 660 ND 2,4-DINITROPHENOL 3200 ND
+ Wy OROPHENOL 640 ND 4-NITROPHENOL 3200 ND
-DICHLOROEENZENE 660 ND DIRENZOFURAN 660 ND
" 5 -DICHLOROBENZENE 660 ND 2.,4-DINITROTOLUENE 660 ND
ZYL ALCOHOL 660 ND 2,6-DINITROTOLUENE 660 ND
~DICHLOROBENZERNE 660 ND DIETHYLPHTHALATE 660 ND
METHYLPHENGL 660 ND 4-CHLOROPHENYL-FHENYLETHER 440 ND
S (2-CHLOROISOPROPYL)ETHER 640 ND FLUORENE 660 ND
ETHYLFHENOL 660 ND 4-NITROANILINE 3200 ND
__HNITROSO-DI-n-PROPYLAMINE 660 ND 4,6-DINITRO 2-METHYLPHENOL 3200 ND
<ACHLOROETHANE 660 ND N-NITROSODIFHENYLAMINE (1) 660 ND
ROKENZENE 660 ND 4-BROMOPHENYL-PHENYLETHER 640 ND
FHORONE 660 ND HEXACHLOROBENZENE 660 ND
NI TROPHENOL 660 ND PENTACHLOROFHENGL 660 ND
4-DIMETHYLPHENOL 660 ND PHENANTHRENE 660 30 J
Z0IC ACID 3200 33 J  ANTHRACENE 660 ND
(2-CHLORCETHOXY YMETHANE 640 ND DI-N-BUTYLPHTHALATE 640 10 J
4-DICHLOROPHENOL 640 ND FLUORANTHENE 660 40  J
2 . 4-TRICHLORDBENZENE 660 ND PYRENE 660 50 J
"HTHALENE 660 ND BUTYLEENZYLPHTHALATE 660 ND
CHLOROANILINE 660 ND 3,3-DICHLOROBENZIDINE 132 ND
XACHLOROBUTADIENE 660 ND BENZO(A)ANTHRACENE 660 ND
HLORD-3-METHYLPHERNOL 660 ND BIS(2-ETHYLHEXYL )PHTHALATE 660 ND
METHYLNAPHTHALENE 460 ND CHRYSENE 660 ND
XACHLOROCYCLOPENTADIENE 660 ND DI-N-OCTYL PHTHALATE 660 ND
4, 6-TRICHLOROFHENOL 660 ND BENZO(B)FLUORANTHENE 660 ND
» 5=TRICHLOROPHENOL 3200 ND BENZO (K )FLUORANTHENE 660 ND
CHLORONAPHTHALENE 660 ND BENZO(A)PYRENE 660 ND
NITROANILINE 3200 ND INDENO(1,2,3-CD)PYRENE 660 ND
660 ND DIBENZ(A,H)ANTHRACENE 660 ND
660 ND BENZO(G,H,I)PERYLENE 660 ND
3200 ND

8A/8C SURROGATE RECOVERIES

: ;:gBENZENE-dS(ZS-lzo) 70% 2-FLUOROBIPHENYL(30-115) 71% TERPHENYL-d14 (18-137) 90%
L-d5 (24-113) 83% 2-FLUOROFHENOL (25-121) &7% 2,4,6-TRIBROMOFHENOL (19-122) 79%

EOT DETECTED AROVE QUANTITATION LIMIT

ASZEnAIED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
. pI:Tc_DETECTED IN ELANK AS WELL AS SAMFLE

“URRCBATE RECOUERY OUTSIDE OF GC LIMITS

#onuonon
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SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany « Suite "C" « Broken Arrow, Okiahoma 74012 « 918-251-2858

INC.

CLIENT: DAMES & MOORE REFPORT: 2371.04MT

11701 BORMAN DRIVE

ST. LOUIS, MISSOURI 63149 DATE: 05-03-90

ATTN: DAVE PURINGTON

SAMPLE MATRIX: SOIL ;

SWLO # 23I71.04

DATE SUBMITTED: 04-13-90

PROJECT: EARTH CITY

SAMPLE ID: COMP. 2

DET. DATE METHOD

PARAMETER LIMIT UNIT RESULTS __ANALYZED _ REFERENCE
TOTAL CYANIDES 1.0 ug/Kg ND 04-27-90  SM 412D
TOTAL METALS
ARSENIC 2.0 mg/kg 7.41 04-25-50  SW 70&0
LEAD 0.6 mg/kg . 15.9 04-19-90  SW 7421
MERCURY 0.1 mg/kg ND 04-18-50 SW 7471
SELENIUM 0.4 mg/kg ND 04-24-90  SW 7740
THALL IUM 0.4 mg/ kg ND 04-19-90  SW 7841
ANT IMONY 6.0 mg/ kg 7.4 04-19-50- SW 6010
BERYLL IUM 1.0 mg/kg ND 04-19-50  SW 6010
CADMIUM 1.0 mg/kg ND 04-19-90  SW 6010
CHROMIUM 1.0 mg/ kg 15.5 04-19-90  SW 6010
COFPER 2.0 mg/kq 25.0 04-19-90  SW 6010
NICKEL 2.0 mg/kg 19.2 04-19-90  SW 6010
SILVER 2.0 mg/kg ND 04-19-50  SW 6010
ZINC 2.0 mg/kg 57.4 04-19-90  SW &010
ga = NOT DETECTED ABOVE QUANTITATION LIMIT

THIRD EDITION, NOVEMBER 1986

7))
X
0

16TH EDITION, 198%

STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER,

TEST METHODS FOR EVALUATING SCLID WASTE, EFA PUBLICATION #SW8446,



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

o MR =

CLIENT: DAMES & MOORE, INC. REFORT: 2371.04T7
11701 EBORMAN DRIVE
ﬂ 8T. LOUIS, MO 63149 DATE: 0OS-0I-90
N ATTN: DAVID PURINGTON
SAMPLE MATRIX: SOIL !
SWLD # 2371.04
DATE SUBMITTED: 04-17-90
FPROJECT: EARTH CITY
_I] SAMPLE ID: COMP. 2
Il DET. DATE DATE METHOD
ARAMETER LIMIT UNIT RESULTS EXTRACTED ANALYZED REFERENCE
l ]mmL_ EXTRACTABLE HYDROCAREONS
‘ GASOLINE 1.0 mg/kg ND 04-19-90 04-21-90 GC/FID
IESEL 1.0 mg/ kg ND 04-19-30 Q04-21-90 GC/FID
':F..ERDSENE 1.0 mg/Kg ND 04-19-90 04-21-90 GC/FID
l JF=~a 1.0 mg/ kg ND 04-19-90 04-21-90 GBC/FID
— _NAPTHA 1.0 mg/ kg ND 04-19-50 04-21-90 GC/FID
“UNKER C/#6 FUEL CIL 1.0 mg/kg ND 04-19-30 G4-21-90 GC/FID
MISCELLANEQUS (1) 1.0 mg/kg 5.4 Q4-19-50 04-21-30 GC/FID

-

1

N
| B
—J

NAPHTHALENE

[}

ANY SFECIFIC FATTERN.
NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE:

fmononn

GA/QC _SURROGATE RECOVERY

5%

COMFOUND FOUND IN BLANK AS WELL AS SAMFLE
CONCENTRATION BELOW LIMIT OF QUANTITATION
UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE

ANALYSIS SHOWS MISCELLANEOUS FEAKS WHICH CANNOT EE IDENTIFIED AS

THE RESFONSE FACTOR FOR DIESEL WAS USED.



1700 W. Albany « Suite "C" « Broken Amow, Oklahoma 74012 . 918-251-2858

I SOUTHWEST LABORATORY OF OKILAHOMA, INC.

CLIENT: DAMES & MOORE, INC. REFORT: 2371.04H
11701 BORMAN DRIVE

ST. LOUIS, MO 63149 DATE:
ATTN: DAVID PURINGTON

05~0Z-90

SWLO & 2371.04

DATE SUBMITTED: 04-17-90

DATE EXTRACTED: 0Q4-27-90

DATE ANALYZED: NS-02-90

PROGJECT: EARTH CITY

METHOD REFERENCE: SW8446-8150, EFPA METHODDLOGY

SAMFLE ID: COMP. 2

l SAMPLE MATRIX: SOIL ' ,

RESULTS REFPORTED IN ug/kKg OR Parts Per Billion

'Th’h‘“"-_‘

DET.

‘RBICIDES LIMIT UNIT RESULTS
2,4-D 80.0 ug/Kg ND
4,5-TF (SILVEX) 10.0 ug/kg ND

8A/QC SURROGATE RECOVERY

2,4,5-T7 (10-98) 78.2%

NOT DETECTED AEOVE QUANTITATION LIMIT
ESTIMATED VALUE: CONCENTRATION EBELOW LIMIT OF QUANTITATION

ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
SURROGATE RECOVERY DUTSIDE OF QC LIMITS

f’
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

LIENT: DAMES & MOORE, INC. REFORT: 2371.04F
11701 BORMAN DRIVE
ST. LOUIS, MO 63149 DATE: 05-03-90
ATTN: DAVID PURINGTON

!

SAMPLE MATRIX: SOIL

SWLO # 2371.04

DATE SUBMITTED: 04-13-90

DATE EXTRACTED: 04-17-90 ,
DATE ANALYZED : 05-02-90

METHOD REFERENCE: 5W844-8080, EFA METHODOLOGY

PROJECT: EARTH CITY

SAMPLE ID: CORMP. 2

i

-

i RESULTS REFORTED IN ug/Kg OR Farts Fer Billion (FPE)
PESTICIDES/PCB‘S DETECTION LIMIT RESULTS
i ALFHA-EHC 21.7 ND
BETA-EHC 21.7 ND
; GAMMA~EHC (L INDANE) 21.7 ND
DELTA-EHC 21.7 ND
—i HEPTACHLOR 21.7 ND
R ALDRIN 21.7 ND
HEPTACHLOR EFOXIDE 21.7 ND
. ENDOSULFAN 1 21.7 ND
4,4-DDE 21.7 ND
DIELDRIN 43.4 ND
ENDRIN 43.4 ND
ENDOSULFAN I1 43.4 ND
- 4,4-DDD 43.4 ND
ENDOSULFAN SULFATE 43.4 ND
- 4,4-DDT 43.4 ND
. ENDRIN KETONE 43.4 ND
- METHOXYCHLOR 217 .1 ND
il ALPHA-CHLORDANE 217.1 ND
GAMMA-CHLORDANE 217.1 ND
: TOXAPHENE 434.2 ND
? AROCHLOR-122 _ 217.1 ND
AROCHLOR-1232 217.1 ND
AROCHLOR=-1242 217.1 ND
AROCHLOR-1016 217.1 ND
. AROCHLOR-1248 217.1 ND
[ ARGCHLOR-1254 434.2 ND
? AROCHLOR-1240 434,72 ND
[' gA/8C_SURROGATE RECOVERIES
i]_ DIKUTYLCHLORENDATE (24-150)  79%
{_ ND = NOT DETECTED AROVE QUANTITATION LIMIT
"1 d = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATICN
, i = ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS




SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

i‘!i..J li..l

S % MOORE,. INC. . REPORT: 2371.04E
1 BORMAN DRIVE
Loulis, MO0 463149 DATE: 03-03-90
¢ DAVID FURINGTON
sMPLE MATRIX: SOIL DATE SUBMITTED: 04-13-90
' # 2371.04 DATE EXTRACTED: 04-17-90
,100 REF.: SWB446-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90
. MECT: EARTH CITY
PLE ID: COMP. 2
i DET. RESULTS DET. RESULTS
EHIVDLATILES LIMIT (ug/Kq) SEMIVOLATILES LIMIT (ug/Kq)
l 660 ND ACENAPHTHENE 640 ND
2-CHLOROETHYL)ETHER 660 ND 2.4-DINITROPHENOL 3200 ND
oLOROFHENOL 660 ND 4-NITROPHENOL 3200 ND
DICHLORORBENZENE 660 ND DIBENZOFURAN 660 ND
-DICHLORORENZENE 660 ND 2,4-DINITROTOLUENE 6460 ND
ZYL ALCCOHOL 660 ND 2,6-DINITROTOLUENE 460 ND
-DICHLOROEENZENE 640 ND DIETHYLPHTHRALATE 440 ND
ETH(LFHENOL 660 ND 4~CHLOROPHENYL-PHENYLETHER 460 ND
IS -CHLOROISOFROFYL)ETHER 460 ND FLUORENE 460 ND
ETHYLFHENOL 660 ND 4-NITROANILINE 3209 ND
ITROSO-DI-n-FROFYLAMINE 6640 ND 4,6-DINITRO 2-METHYLPHEMOL 3200 ND
PXACHLOROETHANE 660 ND N-NITROSODIPHENYLAMINE (1) 4660 ND
TRDBENZENE 560 ND 4-BROMCPHENYL-FHENYLETHER 660 ND
iFHor\ONE 660 ND HEXACHLORORENZENE 640 ND
ITROFHENCOL 640 ND FENTACHLOROFHENDOL 4660 ND
4-DIMETHYLFHENQL 660 ND FHENANTHRENE 660 30 J
Z0IC ACID 3200 a0 d ANTHRACENE 660 ND
(2-CHLOROETHOXY )METHANE 660 ND DI-N-BUTYLFHTHALATE 660 50
4 4-DICHLOROFHENOL 660 ND FLUORANTHENE 660 30
4-TRICHLOROBENZENE 660 ND FYRENE 660 30
iHTHALENE 660 ND BUTYLBENZYLPHTHALATE 660
f HLOROANILINE 6460 ND 3,3-DICHLOROBENZIDINE 132
cXACHLORORUTADIENE 660 ND BENZO(A)ANTHRACENE 6460
HLORO-3-METHYLFHENOL 6460 ND BIS(2-ETHYLHEXYL)PHTHALATE 660
." ETHYLNAFHTHALENE 640 10 J CHRYSENE 660
| -EXACHLOROCYCLOPENTADIENE 660 ND DI-N-OCTYL PHTHALATE 660
4 6~-TRICHLOROPHENOL 660. ND BENZO(B)FLUORANTHENE 660
s 9=-TRICHLOROPHENOL 3200 ND BENZO(K)FLUDRANTHENE 660
L HLORONAPHTHALENE 660 ND BENZO(A)PYRENE 660
ITROANILINE 3200 ND INDENO(1,2,3-CD)PYRENE 660
ETHYLFHTHALATE 6460 ND DIBENZ(A,H)ANTHRACENE 660
r NAPHTHYLENE 660 ND BENZO(G,H,I)FERYLENE 660
~NITROANILINE 3200 ND
,ril fA/8C SURROGATE RECOVERIES
il'\OBENZEhJE-dEn(ZS-lzo) 74  2-FLUOROBIFHENYL(30-11%5) 79% TERPHENYL-d14 (18-137) &%=
NOL-d5 (24-113) 89% 2-FLUOROFHENOL (25-121) 70% 2,4,6-TRIEROMOFHEMOL(19-122 91

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCINTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SLREOGATE RECOVERY QUTSIDE OF GC LIMITS

d ono o
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

N N . l‘

CLIENT: DAMES & MOORE REPORT: 2371.0SMT

11701 BORMAN DRIVE
ST. LOUIS, MISSOURI 63149 DATE: 05-03-90

ATTN: DAVE PURINGTON

SAMPLE MATRIX: SOIL '
SWLO # 2371.05

DATE SUBMITTED: 04-13-90

PROJECT: EARTH CITY

SAMPLE ID: COMP. 1

I it '!1 .l

DET. DATE METHGD
IPARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
TOTAL CYANIDES 1.0 ug/Kg ND Q4-27-30 SM 412D
'TOTAL METALS
~ARSENIC 2.0 mg/kg 5.89 04-25-50 SW 7060
EAD 0.6 mg/kg 13.6 04-19-30Q SW 7421
~MERCURY 0.1 mg/kg ‘ND 04-18-90 SW 7471
SELENIUM 0.4 mg/kg ND 04-24-90 SW 7740
THALL IUM 0.4 mg/kg ND 04-15-90 SW 7841
NT IMONY 6.0 mg/kg ND 04-19-50 SW 6010
BERYLLIUM 1.0 mg/kg ND 04-19-50 SW 6010
—=ZADMIUM 1.0 mg/kg ND 04-~19-50 SW &010
CHROMIUM 1.0 mg/kg 18.1 04-19-90 SW 6010
COPFER 2.0 mg/kg 22.8 04-19-90 SW 6010
NICKEL 2.0 mg/kg 18.32 04-19-90 SW 6010
SILVER 2.0 mg/kg ND 04-19-90 SW &010
-7 INC 2.0 mg/kg 62.4 04-19-%0 SW &010

NOT DETECTED ABOVE QUANTITATION LIMIT

Ilsw TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SwW84&,
THIRD EDITION, NOVEMBER 1986

STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER,

' 16TH EDITION, 1585
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SOUTHWEST.LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

[ Y
CLIENT: DAMES & MOORE, INC. REFORT: 2371.03T
11701 BORMAN DRIVE
J' ST. LDOUIS, MO 63149 DATE: ©5-03-90
ATTN: DAVID PURINGTON
=y
_' SAMPLE MATRIX: SOIL '
SWLO # 2T71.05
- DATE SUBMITTED: «(4-13-90
- FPROJECT: EARTH CITY
—-I SAMPLE ID: COMP. 1
_;l DET. DATE DATE METHOD
RAMETER LIMIT UNIT RESULTS EXTRACTED ANALYZED REFERENCE
_'gm_ EXTRACTAELE HYDROCAREONS
GASOLINE 1.0 mg/ kg ND 04-15-90 04-21-50 GBC/FID
- ESEL 1.0 mg/ kg ND 04-19-50 04-21-90 BC/FID
ROSENE 1.0 mg/kKg ND -04=19=-90 04-21-90 GBC/FID
-4 1.0 mg/ kg ND 04-19-50 04-21-90 GC/FID
=APTHA 1.0 mg/kg ND 04-19-30 04-21~390 GC/FID
NKER C/#&6 FUEL OIL 1.0 mg/ kg ND 04=19-90 04-21-90 BC/FID
SCELLANEQUS (1) 1.0 mg/ kg 3.1 04-19-20 04-21-90 GC/FID

L\i..l ‘..l i..l i..l .h.l

P
—
[}

ANY SPECIFIC PATTERN.

o

ESTIMATED VALUE:

i’ ' !

NAPHTHALENE

GA/QC SURROGATE RECOVERY

IS%

ANALYSIS SHOWS MISCELLANEQOUS FEAKS WHICH CANNOT EE IDENTIFIED AS

THE RESFONSE FACTOR FOR DIESEL WAS USED.

NOT DETECTED ABOVE QUANTITATION LIMIT
COMPQOUND FOUND IN BLANK AS WELL AS SAMPLE

CCNCENTRATION EBELOW LIMIT OF
UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE

QUANTITATION
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CLIENT:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE, INC. REFORT: 2371.05H.
11701 BORMAN DRIVE
ST. LDUIS, MO 63149 DATE: ©03-03~90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL ,
SWLD # 2371.053

DATE SUBMITTED: ©04-13-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: O8=02=90

FROJECT: EARTH CITY

METHOD REFERENCEZ: SWB846-8150, EFA METHODCOLOGY

SAMFLE ID: COMP, 1

RESULTS REFORTED IN ug/kKg OR Farts Fer Billion

DET.
RBICIDES LIMIT UNIT RESULTS
, s 4-D 80O.0 ug/kg ND
y3,5-TFP (SILVEX) 10.0 wg/ kg ND
] BGA/GC_SURROGATE RECOVERY
2,4,5-T (10-98) 92.4%
IND = NOT DETECTED ABOVE QUANTITATION LIMIT
J = ESTIMATED VALUE: CONCENTRATION EELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
¥ = SURROGATE RECOVERY QUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" . Broken Arrow, Oklahoma 74012 . 918-251-2858

ENT: DAMES &% MOORE, INC. REFORT: 2371.05P
11701 HORMAN DRIVE
ST. LOUIS, MO 63149 DATE: 05-03-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL

TS T e e G !

' . 1
-__I-,_J-_J-_J-_'

!

b

SWLO # 2371.05

DATE SUBMITTED: 04-~13-90
DATE EXTRACTED: 04-17-90
DATE ANALYZED 2 03-02-%0

METHOD REFERENCE:

SAMPLE ID: COPMP, 1

SWe46-8080, EFA METHODOLOGY
PROJECT: EARTH CITY

RESULTS REFQRTED IN ug/Kg CR Farts Fer Billion (FFDB)

PESTICIDES/PCB'S DETECTION LINIT RESULTS
ALFHA=EHC 21.2 ND
BETA-BHC 21.2 ND
GAMMA=BHC (L INDAKE) 21.2 ND
DELTA-EHC 21,2 ND
HEF TACHLOR 21.2 ND
ALDRIN 21.2 ND
HEFTACHLOR EFOXIDE 21.2 ND
ENDOSULFAN 1 21.2 ND
4,4-DDE 21.2 ND
DIELDRIN 42.3 HD
ENDRIN 2.3 ND
ENDOSULFAN 11 2.3 ND
4,4-DDD 2.3 ND
ENDOSULFAN SULFATE 42.3 ND
4,4-DDT 42.3 ND
ENDRIN KETONE 42.3 ND
METHOXYCHLOR 211.6 ND
ALPHA-CHLQRDANE 211.6 ND
GAMMA~CHLORDANE 211.6 ND
TOXAFHENE 23.3 ND
AROCHLOR=-122 211.6 ND
AROCHLOR-1232 211.4 ND
AROCHLOR-1242 211.6 ND
AROCHLOR-1016 211.6 ND
AROCHLOR-1248 211.6 ND
AROCHLOR-1254 423.3 ND
AROCHLOR=-1260 423.3 ND

QA/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-15G) 102%

o T

NOT DETECTED AROVE QUANTITATION LIMIT
ESTIMATED VALUE:
ANALYTE DETECTED IN ELANK AS WELL AS SAMFLE
SURRCGATE RECOVERY OUTSIDE OF QC LIMITS

CONCENTRATION BELOW LIMIT OF QUANTITATION
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. AIbany Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

‘ﬂcs % MOORE, INC. \ REFORT: 2371.05B
01 BORMAN DRIVE
~ LoulS, MO 63149 DATE: 05-03-90
".N- DAVID PURINGTON
“SFLE MATRIX: SOIL DATE SUBMITTED: 04-13-90
0 # 2371.05 DATE EXTRACTED: 04-17-90
{HOD REF.: SWB44-8270, EFA METHODOLOGY DATE ANALYZED : 04-26~90
X0JECT: EARTH CITY
'qu: ID: COMF. 1 ,
DET.  RESULTS DET. RESULTS
e TVOLATILES LIMIT (ug/Kg) SEMIVOLATILES LIMIT (ug/Kq)
ENOL 460 ND ACENAPHTHENE 660 ND
15 (2-CHLORDETHYL )ETHER 660 ND 2,4-DINITROPHENOL 3200 ND
“HLOROFHENOL 660 ND 4~NITROFHENOL 3200 ND
5-DICHLOROEENZENE 660 ND DIBENZOFURAN 660 ND
. 4-DICHLOROBENZENE 560 ND 2,4-DINITROTOLUEKE 660 ND
=7yl ALCOHOL 660 ND 2,6-DINITROTOLUENE £60 ND
2-DICHLOROBENZENE 660 ND DIETHYLFHTHALATE 660 ND
METHYLFHENOL 660 ND 4-CHLOROPHENYL-FHENYLETHER 660 ND
+253(2-CHLORDISOFROFYL)ETHER 660 ND FLUGRENE 660 ND
METHYLFHENOL 660 ND 4-NITROANILINE 3200 ND
ITROS0~DI-n-FROFYLAMINE 640 ND 4,6-DINITRG 2-METHYLPHENOL 3200 ND
X CHLOROE THANE 660 ND N-NITROSODIFHENYLAMINE(1) 660 ND
TROBENZENE 660 HD 4-BROMOPHENYL-PHENYLETHER 460 ND
I—EF'HGF\'ONE 6460 ND HEXACHLOROBENZENE 660 ND
® I TROFHENOL 660 ND FENTACHLOROFHENOL 460 ND
—1ad-DIMETHYLFHENQL 6460 ND PHENANTHRENE 660 ND
luzoxc ACID 3200 ND ANTHRACENE 660 ND
T5(2-CHLOROETHOXY )METHANE 660 ND DI-N-BUTYLPHTHALATE 660 ND
2 _4-DICHLOROFHENOL 660 MD FLUORANTHENE 560 30 4
2. 4-TRICHLOROKENZENE 660 ND FYRENE 660 30 J
FHTHALENE 660 ND BUTYLBENZYLPHTHALATE 560 ND
3-CHLORDANIL INE 660 ND 3,3-DICHLOROBENZIDINE 1320 ND
e AACHLOROBUTADIENE b660 ND BENZO(A)ANTHRACENE 660 ND
II_CHLDRO-S—HETHYLPHENOL 660 ND BIS(2-ETHYLHEXYL)PHTHALATE 640 ND
2-METHYLNAFPHTHALENE 6460 ND CHRYSENE 640 ND
— MEXACHLOROCYCLOFENTADIENE 660 ND DI-N-OCTYL FHTHALATE 660 ND
Il—a,é—TRICHLOROPHENOL 660 ND BENZO (B)FLUORANTHENE 660 ND
-4, 5-TRICHLOROPHENOL 3200 ND BENZO(K) FLUORANTHENE 660 ND
2-CHLORONAPHTHALENE 560 ND BENZO(A)PYRENE 660 ND
'NITROANILINE 3200 ND INDEND(1,2,3-CD)PYRENE 560 ND
METHYLPHTHALATE 660 ND DIBENZ (A, H)ANTHRACENE 660 ND
NCENAFHTHYLENE 660 ND BENZO(G,H, 1)PERYLENE 660 ND
caNITROANILINE 3200 ND
e A/0C_SURROGATE RECOVERIES
lldTRDBENZENE-dS(ZS-l:O) 72%  2-FLUOROBIFHENYL (30-115) 78% TERFMENYL-d14 (18-137) 84%
FHENCL-dS (24-113) 837 2-FLUOROFHENOL (25-i21) 67% 2.4.6-TRIBROMOFHENOL(19-122) 89%

-~ B

D

;

NOT DETECTED AROVE QUANTITATION LIMIT

:STIHA\"—“ YSLUE: COMCENTRATION BELOW LIMIT OF QUANTITATION
NALYTE BETECTEZD IN ZLANK 435 WELL AS SAMFLE

.JU\l\U(:ATE RECOVERY DUTSIDE OF GC LIMITS
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

ANALYTICAL REPORT

' '

DAMES & MOCRE REPORT: G2698
11701 Borman Drive

St. Louis. Missouri 631489 .
REPORT DATE: 04/30/90

SWLO IDENTIFICATION

SAMPLE NO.: 2371.01 - 2371.05
DATE RECEIVED: 04/13/90

e

DESCRIPTION PARAMETER RESULTS

METHOD BLANK 04/19/80 ANTIMONY <6 mg/Kg
METHOD BLANK 04/18/90 BERYLLIUM <1 me/Kg
METHOD BLANK 04/18/90C CADMIUM <1 ng/Kg
METHOD BLANK 04/19/S0 CHROMIUM <1 mg/Kg
METHOD BLANK 04/139/890 COPPER <2 ng/Kg
METHOD BLANK 04/19/90 NICKEL <2 mg/Kg
METHOD BLANK 04/19/80 SILVER <2 mg/Kg
METHOD BLANK 04/19/S0 ZINC <2 mg/Kg

o b b b b b e e e e b
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany' « Suite "C” o Broken Arrow, Oklahoma 74012 « 918-251-2858

F B

lLIENT: DAMES & MOORE, INC. REFORT: G2658.2
~ 11701 BORMAN DRIVE
ST. LOUIS, MO 63149 DATE: 05-03-90

ATTN: DAVID PURINGTON

SAMFLE MATRIX: SOIL ,
SWLO # METHOD BLANK

DATE EXTRACTED: 04~27-90

DATE ANALYZED:  05-02-90

PROJECT: EARTH CITY

METHOD REFERENCE: GSWB846-8150, EPA METHODOLOGY

SAMPLE ID: METHOD BLANK

[
IR I | .

RESULTS REFORTED IN ug/kg OR Farts Fer EBillion

DET.
4ERBICIDES LIMIT UNIT RESULTS
s4-D 80.0Q ug/kg- ND
s4,5-TF (SILVEX) 10.0 ug/kg ND

!

GA/QC SURROGATE RECOVERY

2,4,5-T (10-98) 435.2%

| ) ) .-

l

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN EBLANK AS WELL AS SAMPLE

SURROGATE RECOVERY CUTSIDE OF QC LIMITS
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- SOUTHWEST LABORATORY OF OKLAHOMA, INC.
-. 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858
"',IENT'. DAMES & MOGRE, INC. ‘ REFORT: 2698.3

11701 BORMAN DRIVE
— ST. LOUIS, MO 43149 DATE: 05-03-90

ATTN: DAVID PURINGTON

SAMFLE MATRIX: SOIL

SWLO # METHOD BLANK

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 05-02-90

METHOD REFERENCE: SW844-8080, EFA METHODOLOGY
FROJECT: EARTH CITY

SAMPLE ID: METHOD BLANK

RESULTS REFORTED IN ug/¥Xg OR Farts Per Rillion (PFR)

PESTICIDES/PCB’S DETECTION LIMIT RESULTS
ALPHA-EHC 16.0 ND
BETA-EHC 16.0 ND
GAMMA~EHC (L INDANE ) 16.0 ND
DELTA-EHC 16.0 ND
HEF TACHLOR 16.0 ND
ALDRIN 16.0 . ND
HEPTACHLOR EPOXIDE 16.9 ND
EMDOSULFAN I 16.0 MD
4,4-DDE 16.0 ND
DIELDRIN 32.0 ND
ENDRIN 32.0 ND
ENDOSULFAN 1T 32.0 ND
4,4-DDD 32.0 ND
ENDOSULFAN SULFATE 32.0 ND
4,4-DDT 32.0 ND
ENDRIN KETONE 32.0 ND
METHOXYCHLOR 160.0 ND
ALPHA-CHLORDANE 160.0 ND
GAMMA~CHLORDANE 160.0 ND
TOXAFHENE 320.0 ND
AROCHLOR-122 160.0 ND
AROCHLOR-1232 160.0 ND
AROCHLOR-1242 160.0 ND
AROCHLOR-1016 160.0 ND
AROCHLOR-1248 160.0 ND
AROCHLOR-1254 320.0 ND
AROCHLOR-1260 320.0 ND

RA/GC SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-130) 24%

ND = NOT DETECTED AERCVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

X = SURRCGATE RECOVERY DUTSIDE OF @QC LIMITS
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

MES & MOORE, INC. ‘ REFORT: £2698.4
01 BORMAN DRIVE

LOUIS, MO 463149 DATE: 05-03-90
;TN: DAVID PURINGTON

'ﬂ'—’

PLE MATRIX: SOIL

0 # METHOD BLANK DATE EXTRACTED: 04-17-90
740D REF.: 8SWB44-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90
3JECT: EARTH CITY

~mFLE ID: METHOD BLANK

14

H—' g-Jzn'llnk;h

DET. RESULTS DET. RESULTS
M1IVOLATILES LINIT (ug/Xqg) SEMIVOLATILES LINIT (ug/Kg)
NOL 660 ND ACENAFHTHENE 660 ND
(2-CHLOROETHYL)ETHER 660 ND 2,4-DINITROFPHENOL 3200 ND
=ZHLORCFHENOL 660 ND 4-NITROFHENGCL 3200 ND
S-DICHLORCEBENZENE 660 ND DIRENZOFURAN 660 ND
E -DICHLORORENZENE 660 ND 2,4-DINITROTOLUENE 660 ND
ZYL ALCCHOL 660 ND 2,6-DINITROTOLUENE 6460 ND
~2-DICHLOROCEENZENE 660 ND DIETHYLPHTHALATE 660 ND
METHYLFHENGL &60 ND 4-CHLOROPHENYL-PHENYLETHER 660 ND
2-CHLOROIZOFRCFYL)ETHER 660 ND FLUORENE 6460 ND
~METHYLFHENOL &60 ND 4-NITROANILINE 3200 ND
NITRCSO-DI-n-FROFYLAMINE 660 ND 4,46-DINITRO 2-METHYLPHENOL 3200 ND
i(ACliLOROETHANE 660 ND N-NITROSODIPHENYLAMINE(1) 660 ND
L TROEENZENE 640 ND 4-BROMOFHENYL-FPHENYLETHER 660 ND
PHCRONE 650 ND HEXACHLOROBENZENE 650 ND
ITROFHENOL 660 ND PENTACHLORORHENGCL 660 ND
+4-DIMETHYLFHENOL 660 ND PHEMANTHRENE 660 ND
"’NZDIC ACID 3200 ND ANTHRACENE 660 ND
IS 2-CHLORCETHOXY)METHANE 660 ND DI-N-BUTYLPHTHALATE 660 ND
4-DICHLOROFHENOL 660 ND FLUORANTHENE 660 ND
«s s 3-TRICHLORORENZENE 660 ND FYRENE 6460 ND
*HTHALENE 660 ND BUTYLEENZYLPHTHALATE 660 ND
!2HLOF\‘OANILINE 640 ND 3,3-DICHLOROBENZIDINE 1320 ND
KACHLDROEUTADIENE 660 ND BENZO(A)ANTHRACENE 660 ND
—HLORO-3-METHYLFHENDOL 660 ND BIS(Z2-ETHYLHEXYL)PHTHALATE 660 ND
1ETHYLNAFHTHAL°NE 660 ND CHRYSENE 660 ND
{ACHLOROCYCLOFEMTADIENE 640 ND DI-N-OCTYL PHTHALATE 660 ND
— 4 ,6=-TRICHLOROFHENOL 660 ND EENZO(B)FLUORANTHENE 660 ~ND
S-TRICHLOROFHENOL 5200 ND BENZO(K)FLUORANTHENE 660 ND
HLORONAPHTHALENE 660 ND BENZO(A)PYRENE 660 ND
--NITROANILINE 3200 ND INDENO(1,2,35-CD)PYRENE 660 ND
" am IETHYLFHTHALATE 6460 ND DIBENZ (A, H) ANTHRACENE 660 ND
l.-'NAF'HTHYLENE 660 ND BENZO(G,H,I)PERYLENE 660 ND
NITROANILINE 3200 ND

[

AR, b B A AAAL A AN EEAL LA A TAR X1

g ROENZENE-dS (23-120) 65% 2-FLUOROBIPHENYL(30-115) 64% TERFHENYL-d14 (12-137 63%
'NOL-d S (24-113) 76% 2-FLUDROPHENOL (25-121) 42% 2,4,4-TRIBROMOFHENOL(19-122) 8%

;F—

NOT DETECTED AEOVE QUANTITATION LIMIT

* £3TIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLAMK AS WELL AS SARFLE

SURROGATE RECOVERY OUTSTDR OF aC LINMITS

b

-
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HMONITOR WELL INFORMATION SHEET ,

GROUND SURFACE ELEVATION D8 NUMBER 19954 3- 003
. Top of veLL casing eLevation Y97 66 sorING Kurser M -/ O/
oATE 9-1-90

LOCATION 4::'«72\ C‘.éﬁr Mo

DEPTH TO BOTTOM OF VELL POINT OR SLOTTED
PIPE 25 FEET. %

DEPTH TO B0OTTOM OF SEAL {IF INSTALLED)

__L&-_.s__FEET.* Bé'ﬂ‘bn."(e Pe”e"s

DEPTH TO TOP OF SEAL (IF INSTALLED)
. 5 FEET. %

LENCTH OF VELL SCREEN [0 FEET,
SLOT S12E_QO. (/O .

TOTAL LENGTH OF P1pe_ (D= 3 FEET AT

I

{NCH QUAMETER,

TYPE OF PACK AROUNOD WELL POINT OR SLOTTED
MHE__SAND .

1

CONCRETE CAr, (YES ) M (CIRCLE OuE)

1

KEICHT OF WELL CASING ASQVE GROUNO

‘l a D FEET,
By PROTECTIVE CASING? YES L] (CIRCLE ONE)
. 7 HEIGHT ABOVE GRQUND FEET,
l % é LOCKING CAP1 YE M0 (CIACLE ONE)
¥ g / : TYPE OF UPPER BACKFILL ] .{uv 1Y
. p ' < .
l - ] SOREHOLE DIAMETER 3 INCHES .

DEPTH TO GROUND WATER 16 FEET. %
o
TOTAL OEPTH OF BOREHOLE Q p) FEET.%

TIPE OF LOWER BACKFILL u‘ “ .

PIPE MATERIAL ‘PU C
SCREEN MATERIAL D V C .
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% (CEPTH FROM GROUND SURFACE)
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MONITOR WELL INSTALLATION DETAILS
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MONITOR WELL INFORMATION SHEET

GROUNO SURFACE ELEVATION J8 NUMSER Li~?4/3-ooa
rop of wvert casine eLevation _79E. 78 sorine sweer M) - /O3
oaTE Y- [-Fo

warion . Ea Tl C‘.‘é.;,ﬁ NG

DEPTH TQ BOTTOM OF WELL POINT OR SLOTTED

PIPE__ QY. S FEET. *

1

DEPTH TO BOTTOM OF SEAL (IF INSTALLED)
— 19 FEL* Bontonitls ’[%"c‘f“s

DEPTH TO TOP OF SEAL (IF INSTALLED)
f. FEET. %

LENCTH OF WELL SCREEN / Q FEET,
sLoT S12¢e_C-Q /1 O .

ToTAL LeneTd of prre_ /6. & FeeT AT

D __INCH OVAMETER.

TYPE OF PACX AROUNO WELL POINT OR SLOTTED
rMrE__SAN .

conerete ce, (OEs) M (CIRCLE ote)

HEICHT QF WELL CASING ASOVE GROUND
a3 FEET,

protecTive aasing? (ES) Mo (CIRCLE ONE)
HEIGKT ABOVE GROUNO FEET.

LOCKING CAP? T W (CIRCLE OKE)

TYPE OF UPPER BACKFILL QEQQPQJ .5(\)\,'; 1

BOREHOLE DIAMETER g INCHES .,

NN\
SN
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PEOOOOE ®© OO O O O 6 O
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| £ B
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MONITOR WELL INSTALLATION DETAILS
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MONITOR WELL INFORMATION SHEET
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Wo ,\ Ry 5
D SCAP e 2 p
CCATTARY
® 6 Gé 2 @

-

-

TYPE OF LOWER BACKFILL M‘ A .

PIPE MATERIAL PU(

SCREEN MATERIAL l Vg .

%k (DEPTH FROM CROUNO SURFACE)

P@EAEOGBOBBL G OO0 60 B 6666 O 6

MONITOR WELL INSTALLATION DETAILS .

Damaes & Moore
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MONITOR WELL INFORMATION SHEET

GCROUND SURFACE ELEVATION _ o8 wosen /G993 - Co?
ToP OF wELL casing eLevation YO, 1 7 eoring aaer MG - /OS5
OATE {-12-90

eation . _Fg N g.'t._, Mo

DEPTY TO BOTTOM OF WELL POINT OR SLOTTED
PIPE___ [ S FEET. *

DEPTH TO BOTTOM OF SEAL (IF INSTALLED)

—2:2 _FELE Robacte Lelleds

OEPTH TO TOP OF SEAL (IF INSTAL'LED)
FEET. %

LENGTH OF WELL SCREEN t Q FEET.
L0010 .

SLOT SIZE

TOTAL LENGTH OF PIPE 2- 3 FEET AT

INCH DIAMETER,

TYPE OF PACK AROUND WELL POINT OR SLOTTED
M <AMD )

concReTE cap, QES) MO (CIRCLE o:E)

MEICHT OF WELL CASING ABQVE GRQUNO
: FEET,

PROTECTIVE casing? COE5) W0 (CIRCLE OmE)
HEICHT ABOVE GROUND FEET

LOCKING CAPTY C f? o (CIRCLE ONE)
TYPE OF UPPER BACKFILL C‘_Qmm"‘ .
BOREHOLE owzm___K__mcu:s.
o
0EPTH TO GROUND WATER Z FEET, %

e RS NN B

@O ©® 0O O 606 v 0

(2

( ) /5
16 TOTAL DEPTH OF BOREHOLE - FEET. %
: ———— e
A = ; f

o 1 Tree of Lower saxrilL, A /'] .

‘:n'l:',':

L’ ::11‘:'

AN PIPE MATERIAL PV C .

\ K
_.:“_ SCREEN MATERIAL Eyg .

~ry

% (OEPTH FROM GROUMO SURFACE)

AN

3
-
.
-
t
.
~

-
.
v

¢

[TCATTAX Y

)

13

\
2
-1
-

-
)-'

13% /\\\

MONITOR WELL INSTALLATION DETAILS .

Dames & Moore
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HMONITOR WELL INFORMATION SHEET

- =m

CROUND SURFACE ELEVATION X8 NUMSER /9GS 3- 002
- . TOP OF WELL CASING ELEVATION "/‘/ﬁ/ 70 sorinG wuraen AW -/08
_’l : DATE - 12 -FO

LOCATION é?a,ffz C‘f-’_/"\g

OEPTH TO BOTTOM GF WELL POINT OR SLOTTED
PIPE 19 FEET. X

1
, W

t

DEPTH TO BOTTOM OF SEAL (1IF INSTALLED)

35 _ FEET.% Boobrai(e R lleds

OEPTH TO TOP OF SEAL (IF INSTALLEO)
3 FEET. %

LENGTH OF WELL SCREEN (O FEET.
SLOT SIZED. G/ O .

-

TOTAL LENGTM OF P1PE FEET AT
o) IHCH DIAHETER,

TYPE OF PACX AROUNO WELL POINT OR SLOTTED
PP SAN D .

CONCRETE CAP. (YES) .} (CIRCLE onE)

HEICHT OF WELL CASING ASOVE GROUNO
FEET,

proTecTivE casing? (QE® M0 (CIRCLE OKE)
HEIGHT ABQVE GROUNO FEET

LOCKING CAPT &) M0 (CIRCLE ONE)

TYPe OF upPER BACKFILL__ (@M EN t

_\\\\‘
NN

i

- = BOREHOLE DIANETER INCHES.,
4 2%!——-@ DEFTH TO GROUND VATER___ 7 FEET. X
S
g,Q‘d (15) ToTAL pEPTH OF soremoLt___ /S FEET. *

TYPE OF LOWER SACXFILL M42-2 .

P1PE mmuuf  C
'P .
(6) scaeen mareniae_t1~ Y C

-y,

PEOE®GEALB O OO0 O® 6B 6 6 6

S g T T

% (DEPTH FROM cnouko SURFACE)

i

!

|
e

=

W

4

II MONITOR WELL INSTALLATION DETAILS .

Dames & Moore
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HMONITOR WELL INFORMATION SHEET

GROUND SURFACE ELEVATION

X8 nmstn. $- 00

Top oF weLL casing erevation Y7 F- S

INNNE

15

el 1
) ‘
N4 T I
%
M
e
©)

EGOOEOLE ©® 00 60 B 60 6 0 O

Y]
SO
V-

o\t
1)

"

sorinG Numeer MW -7/0 7
DATE Y4 (2-9p

WOCATION C:éall (6_7 Mo

OEPTH TO BOTTUM OF WELL POINT OR SLOTTED
PIPE LS FEET, %k

DEPTH TO BOTTOM OF SEAL (1F INSTALLED)
.}.. ) FEET. &

DEPTH TO ToP OF SEAL (IF INSTAL'LED)
FEET. %

LENGTH OF WELL SCREEN z Q FEET.
SLOT SI12E_) /O

TOTAL LENGTH OF PIPE FEET AT
INCH OIAMETEA.

TYPE OF PACK ARQUNG WELL POINT OR SLOTTED
rirE___SAND .

coneRETE ear, (CYES> Mo (CIRCLE 0:E)

HEIGHT OF WELL CASING ABOVE GROUNO
FEET,

PROTECTIVE cASING? (JES) M0 (CIRCLE ONE)
HEIGHT ABOVE GROUND, FEET

LOCXIKG CAPT Qey) M (CIRCLE OKE)
TYPE OF UPPER BACKFILL_Comm mi .
BOREHOLE DINETER &) INCHES.

DEPTH TO GROUND VATER__5__FEET.*

TOTAL OEPTH OF BOREHOLE S FEET, %

TYPE OF LOWER BACKFILL {u [A .

miee mreia__ DV C
SCREEN HATERIAL PVQ .

* (DEPTH FROM GCROUNO SURFACE)

MONITOR WELL INSTALLATION DETAILS

Dames & Moore
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Groundwater Field Measurements



MONITORING WELL FIELD DATA SHEET

Field Personnel Job No. [ 999Y3- OC2
D ’Pu/,“jzu Location &, 7L (’(q Mo
3. Pecf Well No. Muu - /07

pate _April (€, /990

Total Well Depth (from top of casing) 2. 3 feet
Depth to Water Surface (from top of casing) /8- S 8 feet

Height of Water Column Ef 72 feet
Volume of Water Column (height x 0.163) /aﬁ/ gallons
Well Specific Temperature pPH
Volunes Conductance )
Purged
I Units m, crz'MLos' A /4_- standard units
- . ] _ | ‘
I /C&67 C3.9 7 0Y
- 2
X 1?2 €9.3 7.8
— 3
1 111 Gl.8 /. oS
. 4 )y :
i I 4 $>.0 207
5
I 6
)
i 3
'l :

—— e —t——— f—
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MONITORING WELL FIELD DATA SHEET
Job No. [9943- Ocy2

Field Personnel

DI YRC T

Jd
m' SU‘-’”’ASO'\

Location &, 7L C'v'f,l Mo

Well No. WoJ - 1 O

pate Ap .|

Total Well Depth (from top of casing)

(2, (990

ZG- Z’ 'feet

Depth to Water Surface (from top of casing) A0 - T feet
Height of Water Column GC. €3 feet
Volume of Water Column (height x 0.163) /[ 08
Well Specific Temperature pH
Volumes Conductance ’
Purged
Units ] _ —~ standard units
/h-' ("QJ-.‘V\[\Q$ o/—
1 _ -
7 5¢ S 9 7.36
2 - y
743 53-3 2-27
3 )
TS5 5102 7-2¢
4
7 5¢ 5./ .25
5
qcs S2-7 7.2
6
7
8

gallons
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MONITORING WELL FIELD DATA SHEET

Field Personnel

’D ’Pu-zr NQ’?o.;l

/l’] . S‘-&-)ﬁ AsSon

Total Well Depth (from

Depth to Water Surface

Height of Water Column

Volume of Water Column

top of casing)

Job No. /9543~ ©O2
Location &, A C. é.,. Mo
Well No._Myu)- /O3
pate _Ape./ (2 _(99¢

l

[ 8- i feet

(from top of casing) (|. 92 feet

(height % 0.163)

éﬁ- ‘/SO! feet

[. O& gallons

Well Specific Temperature pH
Volumes Conductance
Purged
Units Fhfrwhhoj o/T' standard units
1 )
£ €5 Ge © ] O0
2 -
c77 56 ¢ .05
? - - 7
G 77 54.2 QG
4
5
6
7
8
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MONITORING WELL FIELD DATA SHEET

Field Personnel

T)- 72)f{»34?»

Job No. [G943-OCoz

Locationéesﬂ. C/f" Mo

M S gnse- Well No. My - /OL/
pate _Ap, | 17 [FFc
Total Well Depth (from top of casing) / feet
' n
Depth to Water Surface (from top of casing) /. &) feet
Height of Water Column 7é3 feet

Volume of Water Column

(height x.0.163)

ﬁ 9‘/ gallons

Well Specific Temperature pH
Volumes Conductance
Purged
Units ﬂ“lcrbw\&§5 Y standard units
1l .
(25 GO ¢ .89
2
[2e ) 58617 ). 00
3 P
(X3 o6 3 a3
4
(20S Sy D.oC
5
1232 5706 & s
6
7
8




MONITORING WELL FIELD DATA SHEET

Field Personnel Job No. /99 ¢/3-00¢2

D. ’Pu.- Lodza Location €. 74 C. (. Mo
\ 7

S p2c£ Well No. ALV - [ O5

Date ﬂ’j)_r | /(ﬁ /j?d

Total Well Depth (from top of casing) Z Z‘ 3 feet
Depth to Water Surface (from top of casing) [O 35S  feet

Height of ﬁater Column 7. 05 feet
Volume of Water Column (height x 0.163) /. 1'5 gallons
. Well Specific Temperature PH
Volumes Conductance : '
Purged
Units " "C'ra.%l\o'f o standard units
1
08s 567 &. 74
: [3G7 56-0 €. 7¢
i (304 565 C 93
4
(A 7C 56.¢ . 7¢
5
(3¢ 7 55.7 E. 92
6
[ 12 56-0 < 89

’ 32 & 55-7 & G0
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MONITORING WELL FIELD DATA SHEET

Field Personnel

fD- ?ur.'»;/za
TP b

Total Well Depth (from top of casing)

Job No. /§943-c02
Location & 7 Cf'-('},T Mo
Well No._ ML) - [Q&

Date /»\,’)nl 6 (770

1.3 feet

Depth to Water Surface (from top of casing) q S8  feet

Height of Water Column

Volume of Water Column (height x 0.163)

7 72 feet

/25 gallons

Well Specific Temperature pPH
Volumes Conductance
Purged
Units /m-(wm[«oi OP standard units
' /1S3 S92 ¢ €7
2
1 §¢ 52 . . €o
T 1222 522 £.Co
Y1237 52.2 £6;
i 1225 59. 2 < ¢
6
7
8




MONITORING WELIL FIELD DATA SHEET
(9942~ Q02
Location &,.. 7%, (.'{,' Mo

Field Personnel Job No.

rI)- :RJff\ 43’

-y

1
i

‘-

1

L R e

\ .
T Pect well No. NG -/0D
Date A'D/-,'/ /C (ST 0
Total Well Depth (from top of casing) - feet
Depth to Water Surface (from top of casing) 5. S feet
Height of Water Column /208 feet
Volume of Water Column (height x 0.163) / 77 gallons
Well Specific Temperature pH
Volunmes Conductance
Purged
Units _ — standard units
ﬂ‘h'c'(cml\o-, °r
1 : .
JOC¢ 533 .14
2
789 5/.3 7-0
3
787 SO. g < ¢
4 1
75 50-¢ €93
5
6
7
8
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- ®:] MENORANDUM

(314)751-324

Jofferson City, Missourl 65102

2Q10 Missouri Bivd,

P.O. Box 1368

= MICSOURT DEPARTENT OF NATUBAL "Redfouiee™ ™

| 2 oD Wl
Date: October 2, 1980 ' ,\.: - 7 P

. rl:

ah

To: Bob Schreiber ' _ &17
From: Burt McCullough . CCTC 139)
. Subject. Westlake Landfill . ’FLTﬁ‘“pGT? .

183 \f‘-llf‘lﬂ ‘\Fﬁﬂp,

- cowwme

Westlake Landfill, located in Bridgeton Missouri (St. Louis County) has been
the subject of recent inquiry. This landfill began operation prior to state
regulation. As far as our records show, this landfill first opened in the

wid-1960's. Part of the landfill lies in an old quarry and part of the land-

£fill lies in the Missouri River floodplain, appreximately 1l miles from the
river. Witnesses to this operation, when the area of the landfill which lies
in the floodplain was in operation, note that the £ill area was often actuall
beneath the level of the water table. According to file materials from
Missouri Geological Survey, it is "highly probable that leachate from the
landfill is entering the waters of the Missouri River. . . " Leachate from
the old quarry area of the landfill is collected and hauled to MSD treatx=ent

plants. Construction of onsite treatment facilities is underway. About 48,000

gallons of leachate per day is currently being collected.

Aside from normal landfill materials, there are chemical industrial wastes and
radiologically contaminated materials deposited in this landfiil. The chenical
wastes, that we know of, include about 4,000 tons of residues from the production

of insecticides and herbicides., These pesticide wastes were deposited byv
Chevron Chemical Company. Also included in the chemical wastes are waste
materials from ink manufacture and from the manufacture of glue. Among the
chemical wastes that we know of in Westlake Landfill are: :

waste ink pigments olly sludges
esters alcohols insecticides
halogenated intermediates aromatics
oils wastewater sludges

heavy metals asbestos herbidices

Besides chemical hazardous wastes, in Westlake Landfill, there are radicactive

wastes. During early 1973 Cotter Corporation buried radioactive Barium

Sulfate Slag material and radiologically contaminated building rubblg. There

are approximately 9,000 tons of this material which contain aboutrz;beﬁ tons

of natural Uranium. In October, 1977, an aerial radiological survey was done to
determine the location of the burial of this contaminated material. The report

from this survey indicates that there are two burial sites. One is in the

center of the old quarryv area, and the other is on the edge of the floodplain

area which borders adjacent farmland. The U.S Nuclear Regulatory Commission
has contracted Radiation Management Corporation to do extensive on-site
'radiological surveys which include groundwater analysis. core sampling, test
boring, and other tests as deemed necessary. The NRC-has given DNR verbal

I:oseph P. Teasdale Governor Division of Environmental Suclity
ted A Lcfser  Director Robert J. Schreibar Jr.,, P.E. Director

Exhibi+ Q0-8
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Westlake Landfill continued
Page 2

October 2, 1980

To: Bob Schreiber

permission to utilize the monitoring wells which Radiation Management
Corporation will be digging, in order that DNR may test for the presence of
chemical hazardous wastes.

There 1s little known about what went into Westlake Landfill prior to State
regulation. Analysis needs to be done to determine: 1) what wastes are
deposited in Westlake Landfill, 2) if any of these pollutants are leaving
the landfill via groundwater, and 3) what threat does Westlake Landfill pose
to drinking water supplies.

cc: Fred Lafser
Ron Kucera
" Jim Long
Robert Robinson
Bob Miller
Tom Doan
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3.600 St. Louis County

vest Lake Demolition Landf{ll NOV 21977
October 31, 1977 Surzay or
BOUD WASTE maraoEmeny

Mr, ¥illiam Canney
Wegt lave Lan2f111, Ine.

nt. 1, Box ¢
BriAdreteoa, YN £3044

Dear Mr. Cenmey:

This is to follov un on the insnectian of tha “lest lake Demolition
Lanlf41]1 »r Cetotar 4, 1977, Hv a rarvesent-tive of the Missourdi
Depascr 2ot +f atuva) 2nenurcpey Az A rastle af this irsnection,
the fellemin~ uncatiszfactory fa2atures ars noted and recormenrndations

for their cerrection are eciven.

UISATISTACTNARY FrATUPTC:

1. Mon-demolition landfill waste includine wastes not even
accentable at sanitary landfills were beins deposited at
the demolition landfill site.

2. Routine tectinigues of spreadirs and coroactinn the demolitiors
wvastes3 were not being practiced.

COMIENTS AND RECOMTNDATINNS:

1. A considerahble arount of naint sludee 4n 55 <allon metal
druns had been disposed of on the site. 1t appeared that
the najoritv of the paint sludze had been mized with soil
and had caused one area to be verv odorous and extremely
damp. Yeither the demolition or sanitary landfill should:
be accepting anv quantitv of naint or other sludges. It
i1s understood that a small amount might get into the landfill
undetected but, it was obvinus that a pood nortion of the sludre
could and should have been turae?! awav, “rmediate steps
must be taken to stop all incomiae dennsit~ of such materials
and to irmnediatelv remove siuch matarials vwhen thev some hew
are dumed. (Section 82-4.910 (2) (A) of the Missouri Solid
Waste Rules and Repulations lists the tvnes of materials to
be accented at a demolition landf4111. Enclosed is one conv

of the Rules and Reculations.

Exnibit 20- ¢
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3.600 ~t. louis County
West La“e Damolition Laadfill

Octoter 27, 1977

2. Azceptance of non-demotion wastes has been observed in the
past at the demolition landfill] site., It 1s felt that it 4s
a co~biqation of an inadequate si~n 1listin~ the wastas to be
accarte!, izadequste inspection of lcads coming in and a willingnoss
to accent such non-derolition matarials -rhen ther are on site,
fecticr "7=£,7117 (2) (C) 2 requiras that a list of wastes to be
accente? Lo disnlava! aramdinentlv at =77 =dte ertriances. Yo sion
vag okerrved ar eithar entrance for che demplitfon landfill., A
girn liatir~ the vagta to be angental mpuert he erected at all
entrances to the demolition landfill. A résponsihle sunervigos
ghould he located on site vho 1s willin~ to thorouchly inspect
every lo2d that comes 1n and to rejeet all non-demolition materials,
Anyone cauriit dumpire non~demolition wastes should be forcesd to remove
such wastes to a proner disnosal facilitv. The combination of
advisin~ prospective durmers of vhat wastes are accepnted via the
1and2fil11 sinn alone with a resronsitle supervisor who is knowledzable
about what wastes can and cannot he accente:d should result in 2
great raduction in non-demolitiom wastes being dumped at the dexolition

landfill.

3. It was observed that the demolition naterials were being dumped at
the tor of tha workin~ face of the landfill and for the most part
. 8immlv nushed over the edere of the face. Very little compaction
was beinr accomplicshed. It was understood that some bulky wastes
such as larce concrete dblocks and tree trunks cannot be compacted
but, the malority of the other demolition wastes can be spread
" and cormactad in layers around two feet thick on or near a 3 to 1 slope.
If possible, it is recommended that the demolition wastes be durmed
at the base of workine face. iThether the wastes are durmed at cthe
top or base of the workinr face, everv effort =ust be made to spread
&nd cerpact the demolition wastes in‘lavers not to exceed two {2) ,
feet as much as practlical from the standnoint of the size and shape
of the matarials. If a load is ohserved containing larse materials
that could hinder the vroper comacticn of other demolition wastes,
1t shoul’ he dirmned vhere 1t can be mere easilvy handled instead of
with the other wastes. Section 80-4,01n (12) (€) 1 requires that solid
waste handline equipment shall be capahle of @

1. Spreazding and compacting the solid wastes accepted

in layers no more than two feet thick, when practical
from size and shape of the waste material, while confining

it to the smallest practical area.

2. Compact the solid waste to the smallest practical volune.

3. Place, gpread and compact tha cover naterial as vuch as
practical. .

4, An extensive salvage operation was being run at the demolition

|
|
!.
g
}
!
_!



3.679 St. Louis County
West Lake Denolition Landfill

Page Three

7T -5+ - ctober 31, 1977 - sy

.-

e

IOV L Y o 9. - . . et R
. s ~.landf11ll mainly for the collection of metallie objects.
TETTLOTT .. --It was understood that the salvared materials are hopefully
s - renoved fron the site the secme Jav tiev are collected. The
- * . landfill rust be comrended for the extensive salvage opera-
o tion but, every eifort nust he 2uv'e to remove the salvaged
ST oL L L -~ material daily orxr to keep tham neatly 3tored on site.

]
N
‘
1
¥

-~ _ .5. 1t was observed that the requizco!l trelre (12) inches of weekly
cover material had beem applial an? ha heen properly cornacted
any areas that have been brouat up to final srade should

"t "= 77" comtain final cover consistiny of at least two feet of corpacted

. .soil an! ba properly sceded.

please feel free to ;jive us a call at our St. Louis Office.
will bz made to insure that any non-demolition materials are not heing

acceptei and the aa:e*ia¢s accepted are being properly compacted.

- SURITTLD BY:

= 57‘,7:,#,

If you have anv questions concerning'the ahove corments and recorrendations,
Reinspections

.~ ~—---- -— Earl F, loltecraeve, P.t.
i Usms. - . Repional Administrator
v o é'ﬁu'YSt. Louis REgicnal Cffice
Fio ... Department of liatural Resource

et .. K ooy 2
R - I

EFY4/ES/1b

! o .._C: Earl Breadon
2337 Telepraph Road

Bud Stein . R
Envirormeatal rnpineer I

St. Louls Regional Office
Department of Natural Resources

~

o - —— —— -

g . --+. - .... St. Louis, 0
! St. Louis County iHealth Department !
e co SW S S I
Seitn - LN
[y NS RISy LI LA L , /" .
_ C o B :;__‘- 4% L.

II :::z§§%ii:7 ,)i;g :ééé




MISSOURI DEPARTMENT OF NATURAL RESOURCES
l DIVISION OF ENVIRONMENTAL QUALITY

DEMOLITION LANDFILL SURVEILLANCE RECORD

I Date: / - L/" 77 Days/Week Open: é

Name of Demolition Landfill: m&_@‘tﬂéﬁ&_&ﬂm 0(7{‘ //
IPerrnit no: A/ 8203 __ County: ST, loteds é_ﬁ( MZ;_
fore <t Lake T, operator; XM ds Framen

Address: 2 Address: '

| /' /Zt(’/'@eﬁnj Mo 6304y

l 1. Special Conditions and Approved Modifications

A. Arethere any special conditions or approved modifications of the satisfactory compliance subsections of
l the rules and regulations? {(e.g. impermeable barrier, limited excavation, exceptions to weekly cover re-

quirements) .
_  Yes _X'

B. Is the demolition landfill operation in compliance with the special conditions or approved modifications?
(if “No,” describe violations under “REMARKS.")
—_— Yes _  _ No

No

l 1. Check Types of Waste Accepted

INDICATED ON REPORTED BY
PERMIT APPLICATION OPERATOR AS OBSERVED

' Demolition and constructicn waste ...........c.veeeaenn.

Brush and untreated wood waste ............ccciiiiininn.
11 A
inert Ptas:tics .........................................

WL%MM( ursly
OMHER WASTES (SPECIFY)

X kb()(

1il. Remaining Life of Landfill

A. Estimated average volume of compacted solid waste received.

{tons, yards/day, week) [%{o/&ﬂ*ﬂ"’\

B. Estimated volume of remaining landfill covered by approved engineering plans.
acre feet

15.058 — 11/76



IV. -Satistactory Crmpliance Subsections Regulations 80-4.010 _ _ .
- Check all sut :tions: SAT — Satisfactory; UNS — Unsatisfactory. (If necessa  escribe “UNS" violations |

I under “Remarks.”) \
llou SATISFACTORY COMPLIANCE SUBSECTION SATISFACTORY COMPLIANCE

R OPERATING PROCEOURE SAT | UNS NUMBER QPERATING PROCEDURE SAT | UNS
SOLID WASTE ACCEPTED (10) AESTHETICS (continued)

Routine samitary landhil techmigques of spreading and compacting
solid waste shall be used as much as prachcable to dispose of
solid waste in 2 demolition landtill.

A list of wastes to be accepied shall be displayed prominently at-
the site entrance. :

(10)(CH Salvaged materials removed darly pr stored yf aesthatically accep-
e mee: (PULA (oo, CLpelTo

(11) COVER MATERIAL

(11e)N Twelve {12) inches compacted soil cover material applied at least
once every seven calendar days.

ALK

|-

KA X

I WASTE EXCLOED (1)1 Final cover of at least two 12) feet compacted soil applied on all

A responsible supervisor shall be present at the disposal area at 7< completed areas.
all times when the area 1s open to receive waste. (12) COMPACTION

l Excluded wastes deposited removed to an approved disposal site. (12)(C)1A Solid waste spread in layers not 1o exceed two (2) feet 23 much as

ATE SELECTION practical.
Site accessible by all-weather roads. I)‘q (12%C)18 Solid waste compacted to smallest practical volume.

R QUALITY (12Xece Cover matenal compacted as much as practical. !

1 Surface water courses and runot! satisfactorily diverted from the \ (12)C)2 Equipment availabie and cperated to spresd and compact the solid
fandfill. Demohition landfill construction and grading to promote waste as received o at least when the atcumulated waste reaches 7(
rapid surface water runoff withou! excessive erosion. 200 cubic yards.
Decomposable solid wastes deposited above predicted maximum (12)XC)3 No solid waste disposed of in water where the water interfered with
water table. spreading and compacting or where the water is causing a mos-

B AUALITY quito problem.
No open burning mithout written permission from the agency hav- ﬁ (13) SAFETY
ing jurisdictian. (13N Fire extinguishers provided on ail equipment

AS CONTROL (13)(C) Provisions for extinguishing fires 1n waste. equipment o1 struc- -
Decomposttion gases adequatety vented to prevent danger to occu- Tures.
parts of adjacent property. (13X0)3 Scavenging Drofibited.
Gases vented to protubit explosive or toxic accumulations. (13XC)M Controlted access hmited to operating hours. %

RS . (13)C)s Teathc control signs provided. \(
[ Vector control programs impiemented when necessary. M (13)(C¥ ., | Dust contral adequate.

ISTHETICS 0 (14) RECORDS
Litter collected and compacted 1nto cell be ulilized daily. (14)0)1A Records of complaints and major problems.
Wastes easily moved by wind covered as oecessary. . /] (14)(C)18 Records of cates of cover matenial application.
On-site vegetation and natutat wndbreans being utilized for litter (1 XOHIC Retords of vector controt efforts.
controf and aesthetic appearance (14)(C)1D Records of dust and litter control eHorts. —

(4Ot Records of quantity of waste received.
(14)(C)2 Records of tocanon of general types oi wastes and gepth of hil.

V. Operation Proceeding in Accordance With Approved Engineer Plans? (If “No,” describe violations under

“Remarks.")
__.X_ Yes

2

Unld cipn /g ot 2 LTt
ol Tl hanlld i,
4{( C 2} J}t‘

SIGNATURE OF INVESTIGATOR




10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.

24.

TABLE I - Results of Analysis of Leachate From
Westlake Landfill, Incorporated (1/23/78)

PARAMETER

pH (Std. Units)

Specific Conductance (umhos/cm)
Alkalinity as CaCOy (mg/l)
Acidity as CaCO3 (mg/1)
Total Solids (mg/l1)
Suspended Solids (mg/l)
Volatile Suspended Solids (mg/1)
Grease (mg/1)

Chemical Oxygen Demand (mg/l)
Total Organic Carbon (mg/l)
Phenol (mg/l)

Fluoride (mg/l)

Chloride (mg/1)

Cyanide (mg/l)

Kjeldahl Nitrogen as N (mg/l)
Sulfate (mg/1)

Sulfide (mg/l)

Surfactant (MBAS) (mg/l)
Chromium (mg/1)

Copper (mg/l)

Iron (mg/l)

Lead (mg/l1)

Nickel \(mg/l)

Zinc (mg/1)

CONCENTRATION

6.0

3170
475

a5
4030
392
223
56
3820
1090
1.02
0.5
330
<0.1
83.2
580
<0.1
0.5
<0.5
1.60
31.0
<0.5
<0.3

10.8
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WESTLAKE LANDFILL

Classification: Class II, Priority 2

Site Name: Westlake Landfill

Address: Bridgeton, MO 63042. Between 0Old Rock Hill Road and New
Rock Hill Road east of Earth City
T 46 N, R 5 E, St. Charles Quadrangle

Waste Type: Organics, inorganics, solvents, pesticides, heavy metals,
acids, bases, plating wastes and radionuclides

Quantity: Unknown

Site Description:

The site is an active landfill on the Missouri River floodplain in St.
Louis County. The site has been reduced to two areas (see attached legal

description).

Present Owner: William McCullough, President, Westlake Landfill, Inc.,
Bridgeton, MO 63042

Environmental Problems Related to Site:

The site is an active permitted landfill which in the past accepted
unknown quantities of hazardous wastes. Excavation at the site in the
past reached the same depth as the groundwater. Unknown quantities of
hazardous materials have been deposited in direct contact with
groundwater. There is potential for contamination of groundwater and the
Missouri River which is less than one mile away, directly west of the
site.

Remedial Actions at Site:

The site was surveyed prior to expansion in order to separate the
demolition fill area from the area identified as containing hazardous

materials.

Area of Concern Related to Site:

The average natural ground elevation is 435 to 440 feet with groundwater
at a shallow depth. The alluvium underlying the river is one of the most
important aquifers in the state. Consequently, if contamination is
occuring from the landfill, it is threatening a vital aquifer resource.

General Geologic and Hydrologic Setting:

LOCATION: Longitude 90 26' 45"; latitude 38 46' 15", St. Charles
Quadrangle.

The landfill has been in existance for more than twenty vears. For
most of that time period, landfilling has occurred on the Missouri River

floodplain. Landfilling also has taken place in a limestone quarry

47




adjoining the floodplain landfill. The quarry is in the St. Louis
Limestone which is present along the eastern slopes of the Missouri River

floodplain.

The early portion of the landfill operation included excavation and
filling below the floodplain and into the groundwater of the Missouri
River aquifer. Subsequent landfill operations generally were confined to
filling above the floodplain surface and also in the adjoining limestone
quarry. Except where operational procedures cause outbreaks of leachate
to occur in the quarry or runoff water to drain into the quarry, there was
no evidence of significant amounts of groundwater from the alluvial
aquifer entering the limestone. For the most part, the recharge, quite
limited to begin with, would be from the bedrock adjoining the alluvium
into the Missouri River aquifer rather than the aquifer recharging the

surrounding bedrock.

Groundwater monitoring indicates contaminant movement into the
alluvial aquifer in a generally northwesterly direction. However, such
monitoring to date is-inadequate to verify this indication or to
adequately characterize the nature of the alluvial aquifer in the vicinity
of the landfill.

The Missouri River floodplain sediments consist of 15 to 20 feet of
silt loam to very silty clay having moderate to high permeability. The
groundwater table occurs at depths of 15 to 20 feet below floodplain
level. Fluctuations of 5 to 15 feet occur during periods of high water
levels when there are prolonged wet seasons that affect the Missouri
River. Local wet or dry periods cause little effect other than recharge
directly through the landfill. This may be the most significant risk
posed by the Westlake Landfill, the poor soil covering procedures that
apparently occurred during landfill operation.

Beneath the silt loam, very silty clay surface soil of the alluvium,
the Missouri River alluvial sediménts are characterized by a general
increase in grain size associated with increasing depth. The sand
increase becomes noticeable at depths of 20 to 30 feet with the percentage
of gravel beginning to occur at depths of 30 to 40 feet. These coarse
sediments, plus the large and perennial recharge of the river, cause the
alluvium to be one of the major and most important aquifers in the state.
Consequently, if contamination is occurring from the landfill, it is
threatening a vital aquifer resource.

Public Drinking Water Advisory:

There are no public water systems located in the immediate vicinity of
Westlake Landfill. However, the site is less than one mile from the
Missouri River, which is the water source for St. Louis County Water
Company's North Plant. The intake for that plant is about eight miles
downstream from Westlake Landfill. Should contamination from the site
reach the Missouri River, the downstream public water system could be

affected.

Private wells located near the landfill may also be susceptible to
contamination.
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Health Assessment:

The Westlake Landfill site has been found to be contaminated with 4000
tons of chlordane, trichloroethylene and toluene, and 7000 tons of low
level uranium ore wastes.

Chlordane is a broad spectrum insecticide that has been observed to cause
the following symptoms: blurred vision, confusion, ataxia, delirium,
coughing, abdominal pain, nausea, vomiting, diarrhea, irritability,
tremors, convulsions, anuria, and cancer in laboratory animals. It
attacks the central nervous system, eyes, lungs, liver, kidneys, and
skin. TCE or trichloroethylene is an animal carcinogen and is also
capable of causing the following symptoms: irritation of the eyes, nose
and throat; dermatitis; headache, dizziness, vertigo, tremors, nausea and
vomiting, irregular heartbeat, sleepiness, fatigue, blurred vision,
unconsciousness, and death. Damage occurs to the respiratory system,
heart, liver, kidneys, and central nervous system. Toluene has been
observed to cause irritation of the eyes, respiratory tract, and skin;
dermatitis, headache, dizziness, fatigue, muscular weakness, drowsiness,
lack of coordination, staggering gait, skin paresthesia, collapse and
coma.

Uranium is reported to cause adverse health effects in two ways: toxic
chemical effects including damage to the kidney and liver, pneumoconiosis,
pronounced changes in the blood and generalized injury; and radiation
effects including lung cancer, osteosarcoma, and lymphoma.

Analysis of the rates of fetal death, low birth weight, and malformations
for 1972-1982 showed no rate for the area significantly higher than the
state average.

A well survey and water sampling has been completed, and an exposure
questionnaire is presently being administered to selected residents near
the site. This investigation by the Missouri Department of Health has
found there are only four wells still in use in the area that are
downgradient from the site. One is used only occasionally and one is not
used for potable water at all. None of the wells sampled had detectable
amounts of any of the chemicals disposed of at the site. None of the
residents questioned so far appeared to have any adverse health effects
caused by materials disposed of at the site.

Based on available information, a health threat exists due to the toxic
effects of chemicals and low level uranium wastes buried at the site, and
the possibility that off-site migration of these materials might occur.
While there is no evidence of past or present exposure, the potential for
future exposure exists based on the possibility that off-site migration
might occur. Sampling and corrective containment and diversion should
continue at this site until risk to the public health can more accurately
be determined.
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WESTLAKE LANDFTLL

Classification: Class III, Priority 14

Site Name: Westlake Landfill

Address: Bridgeton, MO 63042. Between Old Rock Hill Road and New
Rock Hill Road east of Earth GCity, St. Louis County
T 46 N, R 5 E, St. Charles Quadrangle

Waste Type: radionuclides

Quantity: 7000 tons of low level uranium ore wastes

Site Description:

The site 1is part of an active landfill on the Missouri River floodplain in
St. Louis County. '

Present Owner: Westlake Landfill, Inc.,
Bridgeton, MO 63042

Environmental Problems Related to Site:

The site is an active permitted landfill which in the past accepted 7000
tons of low level uranium ore wastes. FExcavation at the site in the past
reached the same depth as the groundwater. There is potential for
contamination of groundwater and the Missouri River which is less than one
mile away, directly west of the site.

Remedial Actions at Site:

The site was surveyed prior to expansion in order to separate the
demolition €ill area from the area identified as containing hazardous
materials.

The Missouri Department of Natural Resources is the lead agency for this
site. '

Area of Concern Related to Site:

The average natural ground elevation is 435 to 440 feet with groundwater
at a shallow depth. The alluvium underlying the river is one of the most
important aquifers in the state. Consequently, if contamination is
occuring from the landfill, it is threatening a vital aquifer resource.

General Geologic and Hydrologic Setting:

LOCATION: Longitude 90 26' 45"; latitude 38 46' 15", St. Charles
Quadrangle.
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The landfill has been in existence for more than twenty years. For most
of that time period, landfilling has occnrred on the Missouri River
floodplain. Landfilling also has taken place in a limestone quarry
adjoining the floodplain landfill. The quarry is in the St. Louis
Limestone which is present along the eastern slopes of the Missouri River
floodplain.

The early portion of the landfill operation included excavation and
filling below the floodplain and into the groundwater of the Missouri
River aquifer. Subsequent landfill operations generally were confined to
filling above the floodplain surface and also in the adjoining limestone
quarry. Except where operational procedures cause outbreaks of leachate
to occur in the quarry or runoff water to drain into the quarry, there was
no evidence of significant amounts of groundwater from the alluvial
aquifer entering the limestone. For the most part, the recharge, quite
limited to begin with, would be from the bedrock adjoining the alluvium
into the Missouri River aquifer rather than the aquifer recharging the
surrounding bedrock. Near the bedrock quarry pit, however, the potential
exists for draining some alluvial water into this sump. Apparently, the
pit is dewatered on a continuous basis with the water pumped to discharge
in the alluvial setting. Groundwater monitoring indicates general
movement of the alluvial groundwater to the west and north.

The Missouri River floodplain sediments consist ol 15 to 20 feet of silt
loam to very silty clay having moderate to high permeability. The
groundwater table occurs at depths of 15 to 20 feet hbelow floodplain
level. Fluctuations of 5 to 15 feet occur during periods of high water
levels when there are prolonged wet seasons that affect the Missouri
River. Local wet or dry periods cause little effect other than recharge
directly through the landfill. This may be the most significant risk
posed by the Westlake Landfill, the poor soil covering procedures that
apparently occurred during landfill operation.

Beneath the silt loam, very silty clay surface soil of the alluvium, the
Missouri River alluvial sediments are characterized by a general increase
in grain size associated with increasing depth. The sand increase becomes
noticeable at depths of 20 to 30 feet with the percentage of gravel
beginning to occur at depths of 30 to 40 feet. These coarse sediments,
plus the large and perennial recharge of the river, cause the alluvium to
be one of the major and most important aquifers in the state.
Consequently, if contamination is occurring from the landfill, it is
threatening a vital aquifer resource.

Public Drinking Water Advisory:

There are no public water systems located in the immediate vicinity of
Westlake Landfill. However, the site is less than one mile from the
Missouri River, which is the water source for St. JLouis County Water
Company's North Plant. The intake for that plant is about eight miles
downstream from Westlake Landfill. Should contamination from the site

reach the Missouri River, the downstream public water system could be
affected.
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Private wells located near the landfill may also be susceptible to
contamination.

Health Assessment:

Uranium is reported to cause adverse health effects in two ways: toxic
chemical effects including damage to the kidney and liver, pneumoconiosis,
pronounced changes in the blood and generalized injury; and radiation
effects including lung cancer, osteosarcoma, and lymphoma.

Analysis of the rates of fetal death, low birth weight, and malformations
for 1972-1982 showed no rate for the area significantly higher than the
state average.

An exposure assessment including a well survey, water sampling, and an
administrative exposure questionnaire was completed for the site. This
investigation by the Missouri Department of Health has found there are
only four wells still in use in the area that are downgradient from the
site. One 1s used only occasionally and one is not used for potable water
at all. None of the residents questioned appeared to have any adverse
health effects caused by materials disposed of at the site.

Based on available information, a health threat exists due to the effects
of low level uranium wastes buried at the site, and the possibility that
off-site migration of these materials might occur. While there is no
evidence of past or present exposure, the potential for future exposure
exists based on the possibility that off-site migration might occur.
Sampling and corrective containment and diversion should continue at this
site until risk to the public health can more accurately be determined.
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1942-1966

JAAUARY 10, 1964

EARLY 1906

DECEMBER 29, 1966

J7OARY 196/

ORIGIN OF MATERIAL AND HISTORY OF LICENSE

BELGIN CONGO AMD DOMESTIC URANIUM ORES PROCESSED AT MALLIMCKRODT, INCORPORATED, AT
DESTREHAM STREET FACILITY ON HORTH SIDE OF ST, LOUIS. AGREEMENT WITH U. S. , BELGIANS
WANTED ORE RESIDUES (DAUGHTERS) RETURNED. MATERIAL WAS HELD BY U. S., BUT NOT CLAIMED
BY BELGIAN CONGO,

AEC-0AK RIDGE OPERATIONS OFFICE PUT OUT BID PACKAGE TO SELL, AS LISTED IN BID
PACKAGE, TOTAL ORE RESIDUES OF 117,050 TONS OF RAFFINATE OR BARIUM SULFATE CAKE
CONTAINING APPROXIMATELY 191 TONS OF URMNILM. THE 8700 TONS OF BaSOy (LEACHED)
CONTAINIHG 7 TONS OF URANTUM WAS ITEMIZED AS PART OF THIS PACKASE.

CONTINENTAL MINING AD MILLING COMPANY, CHICAGO, ILLINOIS, LICEWSE NO. SMA-862
PURCHASED FROM AEC-OR0. THE ORE RESIDUES WERE STORED AT ST. LOUIS AIRPORT. ORE
RESIDUES WERE MOVED TO 9200 LATTY AVERUE, [IAZELWOOD, MISSOURI..

LICESE w0, S1C-907 WAS ISSUED TO COMFERCIAL DISCOUNT CORPORATION, CHICAGO, ILLINOIS

ALLOWING FOR POSSESSION OF RESIDUES, REMOVAL OF MOISTURE, AD SHIPFENT TO COTTER

CORPORATION IN CANON CITY, COLORADO,

CONTIWENTAL MINING AND MILLING TERMINATED BUSINESS, COMFERCIAL DISCOUNT CORPORATION OF
CHICAGO, ILLINOIS, TOOK PHYSICAL POSSESSION CF THE FACILITIES AND SOURCE MATERIAL
STOCKPILE,

Exhibit 223 4
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DECEMBER 31, 1969 COTTER CORPORATION, CANON CITY, COLORADO, LICENSE NO. SUB-1022 PURCHASED REMAINING
SOURCE MATERIAL AT LATTY AVENUE.

AUGUST TO COTTER TRANSPORTED FROM THE LATTY AVENUE SITE 10,763,41 TONS OF RESIDUE BY RAIL TO CANON

OCTOBER 1973 CITY, COLORADO, 48,544,70 TONS OF RESIDUE AND SOIL CONTAINING APPROXIMATELY SEVEN

TONS OF NATURAL URANIUM WERE TRANSPORTED TO THE WEST LAKE LANDFILL SITE,

APRIL 10, 23, AD REGION 111 INSPECTION AT HAZELWOOD, MISSOURT SITE AND CANGH CITY, COLORADO OFFICE.
24, 1974 | |

FAY 10, 1974 LICENSEE SUBMITS FINAL SURVEY OF LATTY AVENUE SITE TO AEC LICENSING.

NOVEMBER 1, 1974 FINDINGS OF APRIL, 1974 INSPECTION BY REGION ITI ARE SENT BY LETTER FROM AZC HEADQUARTERS
TO COTTER CORPORATION ADVISING THAT DILUTION AND DISPOSAL OF ORE RESIDUES ARE NOT IN
KEEPING WITH INTENT OF PART 20, NO ITEMS OF NONCOMPLIANCE.

NOVEMZER 13, 1974 AEC LICENSING TERMINATED LICENSE NO. SUB-1002,



—

INSPECTION HISTORY
MY 15, 17, AD AUGUST 4, CONTINENTAL MIMING & MILLING COMPANY 5 ITEMS OF NGHICOMPLAINCE RE:  INADEQUATE
19co LICENSE NO. SMA-862 ~ POSTING, INADEQUATE SURVEYS & PERMISSIBLE
LEVEL OF RADIATION IN WRESTRICTED AREAS
JANUARY 11, 1967 - COMMERCIAL DISCOUNT CORPORATION 2 TTEMS OF NONCOVPLIANCE RE: PERMISSIBLE
LICENSE NO. SMC-907 : LEVELS OF RADIATION IN UNRESTRICTED AREAS
AND INADEQUATE POSTING :
MARCH 27 AWD APRIL 1, 1968 COMYERCIAL DISCOUNT CORPORATION 2 ITH'S OF NONCOMPLIANCE RE: PERMISSIBLE
LICENSE N0, SUC-907 LEVELS OF RADIATION IN UNRESTRICTED AREAS
AD INADEQUATE SURVEYS
NOVEMBER 17, 1970 COTTER CORPORATION . ONE ITEM OF NONCOMPLIANCE RE: INADEQUATE
LICENSE MO, SUB-1022 SURVEYS
APRIL 10, 23, & 24, 1974 COTTER CORPORATION - DISPOSAL OF URANIUM BY DILUTION AND
o LICENSE MO, SIB-1022 BURIAL ARE NOT IN KEEPING WITH INTENT

OF AEC REGULATIONS. NOT CITED AS A
NONCOMPLIANCE
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CONCLUSIONS OF JUNE 22-24, AUGUST 11, 1976 INVESTIGATION

THE REMAINING ORE RESIDUES AT LATTY AVENUE SITE WERE MIXED WITH SOIL
TRANSPORTED TO THE WEST LAKE LAWDFILL AS REPORTED BY THE LICENSEE DURING

" THE APRIL, 1974 INSPECTION. HOWEVER, THE RESIDUE-SOIL MIXTURE IS

COVERED BY APPROXIMATELY 3 FEET OF FILL AT WEST LAKE LANDFILL INS'EAD
OF 100 FEET AS RH’ORTED BY THE LICENSEE.

ENVIRONMENTAL SOIL SAP’IPLES INDICATE THE PRESENCE OF URANIUM ORE PROCESS
RESIDUES REMAINING AT THE LATTY AVENUE SITE. BETA-GAMMA SURVEYS PERFORMED
BY RIIT PERSOWNEL AT THAT SITE ON AUGUST 11, 1976 INDICATE LEVELS OF
RADIATION IN CERTAIN AREAS EXCEEDING THE CRITERIA ESTABLISHED BY THE

NRC FOR DECONTAMINATION OF LAND AREAS PRIOR TO RELEASE FOR UNRESTRICTED -
USE.

RASED ON RADIATION P-’EASURETVENT S OF THE MATERIAL PRESENT AT THE WeST LAKE
LANDFILL AND THE LATTY AVENUE SITE NEITHER LOCATION PRESENTS AN IMEDIATE
RADIOLOGICAL HEALTH HAZARD TO THE PUBLIC.



RECOMENDATIONS
A MORE DETAILED ENVIRGMENTAL EVALUATION OF THE LATTY AVENUE AD THE HEST
-— LAKE LAD FILL SITES SHOULD BE PERFORMED.

0AK RIDGE NATIONAL LABORATORY TO PERFORM THIS EVALUATIOV ANY RECOMMENDATIONS
WILL BE BASED ON THE OAK RIDGE EVALUATION, |

. -—
. .



Chronology of Radioactive Waste
at West Lake Landfill

United States Govemment (Manhattan Project)

1942 - 1945

Mallinckrodt (nuclear processing plant)
Destrehan Street, City of St. Louis

1966

Nuclear Regulatory Commission
* (formerly Atomic Energy Commission)

February, 1966 -

| Continental Mining & Milling Co. i

-] 1967

Commercial Discount Com.

December, 1969

Cotter Corporation
(a subsidiary of Commonwealth Edison)

19697

B & K Construction Co., Inc.

July-October, 1973 ———

| West Lake Landfill .
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